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Title: Immunorequiator . 

The. invention relates tc the field cf immunology, 
more specifically to the field of immune-mediated 
disorder? such as allergies, auto-immune disease, 
transplantation-related disease or inflammatory disease. 

5 The immune system produces cytokines and other 

humoral factors to protect the host when threatened by 
inflammatory agents, microbial invasion, or injury. In 
most, rases this complex defence network successfully 
restores norma! homeostasis, but at other times the 

10 immunological mediators may actually prove deleterious tc 
the host. Some examples of immune disease and immune 
system-mediated injury nave been extensively investigated 
including anaphylactic shock, autoimmune disease, and 
immune complex disorders. 

15 Recent advances in humoral and cellular immunology, 

molecular biology and pathology have influenced current, 
thinking about auto-immum ty being a component of immune- 
mediated disease. These advances have increased our 
understanding cf tne basic aspects of antibody, E-cell, 

20 and T-celi diversity, the generation cf innate (effectec 
by monocytes, macrophages, granulocytes, natural killer 
cell., mas: ceils, yfi T ceils, complement, acute pha.- 
proteins, arc such and adaptive i T and :i cells and 
anticodies or ceiiuia: ana numeral immune responses una 

25 their interdependence, the mechanisms of t sel f > -tolerance 
induction and the means by which immunological reactivity 
develops- aoamst auto-ant i oemc constituents. 

r:,r-,- f -. - t.f: the central ioania : f i mmu n c • 1 o g y nas bee: 
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play a distinct role i n mediating the immune response m 
general. For example, certain forms of auto- immune 
response such as recognition of cell surface antigens 
encoded by the major histocompatibility complex (MHC) and 
of anti-id iotypic responses against self iiiotypes are 
important, indeed essential, for t.ne diversification and 
normal functioning 01 t.ne intact immune system. 

Apparently, an intricate system of cftecKS and 
balances is maintained between various subsets of cells 
( e . T-ce lis: of the immune system, tnereoy providing 
the individual with an immune system capable :>f coping 
w.c: forei gn i r,vaae r s . In tnat cense, auto- immunity plays 
a regulating rile in trvE immune system. 

However, it is now also recognised tnat an abnormal 
auto-immune response is sometimes a primary cause and at 
ether times, a secondary contributor to many human and 
animal diseases. Types of auto- immune disease frequently 
overlap, arc more than one auto-immune disorder tends to 
occur in the same individual, especially in those with 
auto- immune endoc r i nopat hi es . Auto- immune syndromes may 
be nied i a ted with i ymphoid hype rp 1 as ia , mai i gnaiv: 
lymphocytic or plasma cell proliferation and 
unmuno :t e f i cier.c v c 1 s o r d e r s s u c h a s 

hypogammagl soul i naemi e , select 1 ve Ig de f iciencies a rid 
complement component deficiencies . 

Auto-immune ciseases, such as systemic lupus 
erythematosus , diabetes , rheumatoid arthritis , post- 
pi a r t urn t h y r o id d y sfurot i on, a u t o i mmu n e t h r omo c y tope n i a , 
to name a few, are characterised by auto-immune 
responses, for example directed against widely 
cii stributed sel f -antigenic determinants , or directed 
acamst or can- or tissue specific antigens. Such disease 
ma v ft 1 low abnormal immune responses against only one 
antioenic t a roe t , ore acamst many self antiaens. In many 
instances, it is not clear whether auto-immune responses 
are direct en acamst unmodified soil -anti gens c: sol:- 
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anUGe nc tha; have been modi tied ior resemble any oi 
nurrerour aaen- such ar viruses, cact.cn.: antigens ana 

:iar teui r a r c u p s . 

y^er < is as ve: rv. established i:r» ;. : vine ^-ncept c 
..x^iain th- c;:q:.n and pa c hogeri^ - 1 s el the various aui: . 
irnmuiK cnscraors. Stud-,- in expc-r imonuj animals- supper 
the . ri . :: ;o:. that autr-.irumane diseases may result f r oin a 
WLde spectrum el genetic and immune ] oo real abnormal i tier 
. > ^ ^ i - froT "vie i r/j.i vioui 1 t-: another ana may 
oxor^rss themselves early or late i n life depending on tn 
pr-osenc-- or absence of many superimposed exogenous 
iVi ruse . f bacit.ooia: or endoaenous ih-r mono s , cytokines, 

: . , . •. .nrOlcrar i nn f ;w r O T <-. . 

rib: lO V .uc ' - 1 ; * - ■ ^ ^ - ------ — v - 

: : i evident that simi .1 a : ohec ks and balances mo. 
i : eep primary auto-immune disease at bay are also 
compromised ;i n immune mediated disorders, such as aiic: c 
^asthma'', acute inflammatory disease such ar sepsis or 
septic chock, chronic inflammatory disease (i.e rheumaU 
di sease, S-'onienr syndrome, multiple sriorosi s) , 
t ran^olantat icro elated immune responses ( gr a f t - versus - 
■ MC c; - cisoasc , p c s t - 1 r a n s f u s i o n thrombocytopenic ; , ana 
x - nv rrne rs wherein the responsible ant icons oat least 
initially may nor be sei f -antiqens but wherein the 
immune response to saia antigen is m principle not 
wanl ed and detrimental to the individual . Sepsis is a 

• x ^v,; - :r - - 1 - •• 

• _ , 1 ~ ... .. t- - , . . +■ . > - : -a c vc t i o. - 
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systeit. failure (MOSF;, the condition is called sepsis or 
septic sho:k. Initially, micro-organisms proliferate at a 
nidus of infect!;:'.. The or-garusms may invade the 
bl c ods t r earn, res j! ting in positive blood cultures, or 
5 mi 3ht grow iocali\ ana release a variety of substances 

ir.tc the biooistream. Such substances, when of pathogenic 
nature are groupeu into two basic categories: endotoxins 
and exotoxins. Endotoxins typically consist of structural 
components of the micro-organisms, sum as teichoic acid 
10 antiaens from staphylococci or endotoxins from 5 ram- 
r.esative -organisms |iili.<e LPS } . Exotoxins (e . g . , toxic 
shoo k syncrome t ;:<i:i- 1 , or staph 1 00:0 coal e nte ro t oxin A , S 
or 0 i are syn the s i sed and directly released by the micro- 
o rga n 1 sms - 

15 As suggest e d h y their name, both of these types of 

bacterial toxins nave pathogenic effects, stimulating the 
release of a iar >•; number of endogenous host-derived 
immunological mediators from plasma protein precursors or . 
« :: e lis 1 mo n o c y t e s 1 ma c r op rages, e n d c> t n e 1 i a 1 eel is, 

20 neutrophils, T cells, and others). 

I: is in fac: generally these lmmunoiocu :al 
mediators whi oh cause tne tissue and organ damage 
a s 5 0= 0 i a t e- c with sepsis or s e p- 1 i c 3 h o c \ . 3 c>me o f tr.es e 
effects stem from direct mediator -induced injury to 

25 organs. However, .= portion o f 3 ho z k-as sc-ci at ed-organ 
■ 1 y s f u n c 1 1 o n L s pi: c b a b 1 y due t ■ 0 medial: o r - 1 n d u :: e d 
abnormalities in vasculature', resulting in abnormalities 
of systemic ana regional bloc :i flow, causing refractory 
nypoiension or MOSF (Bennett, et al . ) . 

30 The n on -obese diabetic [NDD) mouse is a model for 

auto- immune disease, in this case msu » in-dependent 
diabetes moll it us ■. TDOM' which main clinical feature is 
elevared blood c; 1 ucose levels ( hyper gi ycenia ' . Said 
elevated ruooa c;l ucose level is cau sec: by auto- immune 

35 destruction c f 1 nsu 1 in-producing I: cells : L n the isiets 1: 
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-,004-. This is accompanied by a massive cellular 
in f jlr:d tioii uurroundinc aria penetrating the islets 
.■ :ru;ul:V . : , composed ci a net er.caoneous fixture c: ::D4- 
_ — t ivnx'hocvtes, F lymphocytes, macrophages anc 

ciencir c^llf-: (O'Reilly et a. - • 

7- lv NOP mouse represent? a model i r. which auto- 
i:CT , :n: .y aqair.sr. beta-ceils- h: the primary event m tie, 
tieveiopment ci IDDM. UidbeLuuenesis is mediated through 
ir ■ ! *' 1 ! s "t e>r i a I interacnori between a unique MHd riasr . . 

ii.c: multiple, uni inked, genetic loci , as m tne 
human disease. Moreover, the NOP mouse ciomonstrat.ee 
neauti fully th<> cririra] interaction between heredity an 
< ■ n v 



rcnmont, and between primary and secondary auto 



immunity, its clinical manifestation is tor example 
depending on various external conditions, most 
important iy ci tne micro-organs sm -oad ci the envi ronmeni 
in which tne NOD mouse is housed. 

As lo: ante- immunity demonstrable in NOD mice, most 
antigen-specitic antibodies and T-celi responses are 
measured alter these antigens were detected as selr- 
ant.igen? m diabetic patients. Understanding the role 
rh ese auto-antiaens play in NOP diabetes may further 
- :1 iow zr distinguish between pathoaenic aut o-ant i gens «r. 
cjU -,-.-;nununitv that is an epi phenomenon . 

eenerai, T lymphocytes piay a pivotal role m 
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s*- ud~ e f -' have now correlated diabet es i v mi .:e ana human 
witn Thl phencrype development (Liblau et al. 1995, Katz 
et 3 i. 1995;. On the other hand, Th2 T eel . s are shown to 
be relatively innocuous . Some nave even speculated that 
* The T cel-s in fact, may b-= protective. Katz et al. have 
shown that the ability of CD4i T cello to transfer 
aiabeteo to naive recipients resided not with the antigen 
specificity recognised by the TCP. per se, out with the 
phenotypic nature of the T cell response. Strong iy 
10 polarised Tnl T ceils tia nsf errec aisease into NOE 

neonatai mice, wh L !•= Thl T cell; did not, despit- being 
activated and bearing the same TCR as one liane t ogerni c 
Thl T cell population. Moreover, upon co-transfer, Thl T 
cells couLo not amoiiora: e the Tr. I -induced diabetes, ever, 
jc; v/ner. Thl ceil 5 were :o- 1 r an s i e r r ed in , 0-fold excess 
' Pa k^ia e: a I . I 9 ^ 7 ) . 

T h e i n :: i d e nee : f s e p s i £ o r sept i c s h c- c k hi as b e e n 
increasing since the I930's, ana all recent evidence 
suggests chat this rise will continue. The reasons for 
20 this increasing incidence are many: increased use or 
i n v a s i v e de v i c e s s u c n a s i n t. ravascu 1 a r : a t. h e t e r s , 
widespread ise of cytotoxic and immunosuppressive drug 
therapies for carreer and transplantation, increased 
longevity of patients with cancer and diabetes who are 
25 prone to develop sepsis, and an increase in infections 
cue to antibiotic-resistant organisms. Sepsis or septic 
shock 1 s the most common cause of death m intensive care 
units, and it is the thirteenth most commcn cause of 
death .1 n the United States. The precise incidence of the 
30 disease is root known because it is not reportable; 

however, a reasonable annua.- estimate for tne dnitec 
States is 400,000 touts of sepsis, 2 00, 0 DC cases of 
septic s h o o o , a n d 1 00, 0 0 o de a t h s f r om t h is disease . 

Various mi :rc-oroan isms , such as Gram-negative and 
Irarr-ioos: t: vo react er n , as well as fungi, can cause 
^ c - .,. ,.. > , -> c; e - •. r ? n o c k . C e r t a : o viruses a n c r nee 1 1 s ; a 
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probacy car. croauce a ? :r,iar syndrom,-. domearea with 
Grair.-pos.itav* organisms, Gram-negative, bacteria are 
somewhat more likely to produce sepsis or septic shock. 



Are 



,.t infection can result in sepsis or septi 



shock. Frequent causes 1 st-ps::. at., pyelonephritis, 
^earner.!.:, pcrit.or.ir n , n : 1 ana : t • , , cellulitis, cr 
meningitis. Many cr these infections .re nosocomial, 
occurring in patients: hospitalised lor other medical 
problems. ! :i patients with norma, host defences, a site 
e t i: uect:oi ! is i dent.i r .: eci is meet patients. However, . n 
neutropenia- patients, , .cluneal infection site is . ouna 
in ie ,s t nan nail oi septs patients, probably beuaus- 

■ .. - 1- i r-. t -i nus in skin oi bowe .. 

small, oiinicaiiv j noppa . .. - 

can lead tc bloodstream invasion m the absence c: 
adeaua.c circulating neutrophils. Clearly there is * need 
to prater- aoamst sepsis or septic shock m patient, 

running such risks. 

Recently, considerable effort has been directed 
toward identifying septic patients early in their 
clinical course, when therapies are most likely to be 
efffc . cl :ve. Definitions have incorporates manifestation* 
of the systemic response tc infection iiever, 
tachycardia, tachypnea, and leukocytosis) alone with 
evidence ci orsan system dysrunction ocaraiovasou me , 
re sp-:rat-ry, renal, hepatic, central nervous system., 

• ■ _ , • ri* .'in. :"/:••" eni : : • ■ 

, f ' r- : ■ • xr : . • -i • : ^' • : • • : ' : ' 1 

: i'-. j. ./c > - y -mvci i : 

, . v - : n i .e. r r; ^i-r«- ■:: * 



: . t r * . - . 
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Toxic shock syndrome tcxir; '7SST-1 represents the 
most clinically relevant exotoxin, identified as being 
the causative agent in over 90% of toxic shoi< syndrome 
cases !. where toxic 5 no ok is defined a s sepsis or septic 
5 snook caused by supe r-ant igeni c exotoxins;. Super 

antigens differ from "regular" antigens in tnat they 
require no cellular processing before being displayed on 
a MHC molecule. Instead they bind to a semi -conserved 
region on the exterior of the TCF. and cause false 

10 "recognition" of self antigens displayed on MHC class II 
iPerems et a!.; Huber et a-. 1593; . This results in 
"false" activation of both the T cell and AFC leading to 
proliferation, dctivation of effector functions and 
cytokine secretion. Due to the super an 1 1 gen ' s 

15 polyclonal activation of T sells, * systemic wide shoo; 
results due to excess! v- inf lamina t ory cytokine release. 
(Hiber et al . 1993, Miethke et. al . 1 992). 

The inflammatory cytokines involved in sepsis are 
similar. These immunological mediators are tumor necrosis 

20 f st. or (TNF) , interferon gamma [ 1 Ett 1 - gamma } , nitric oxide 
( Mox and inter Jeikin 1--I1-1), whi:;h are massively 
released by monocytes, macrophages and other leukocytes 
in response to bacteria.: toxins (Bennett et al . , 
Gutierrez-Ramos e: a] 1997) . The release of TNF' ana other 

2> endogenous mediators may leao :o several patho- 
physiological reaction.: in sepsis , such as fever, 
leukopenia , thrombocytopenia , hemodynamic changes , 
disseminated intravascular coagulation, as well as 
ienk ocy t e 1 nf i 1 1 r a 1 1 c n and i nf 1 animat 1 on in va r .1 ous 

30 oruans, all of which may ultimately ..tad to death. TKT 
aj.se causes endothelial -cells :o express adhesion 
receptors (se Lectins and can activate neutrophils tc 
express liganis f or the:, e receptors which he .p 
neutrophils to adhere with endothelial ceil surface loo 

35 adherence, ma rgma 1 1 on , ana migration into tissue 

inflammatory foe: ; Bennef t et al . . Blocking the adhesion. 
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process wi::: rnc :r_ c j. ana \ ant : bodies prevents tissue injury 
and improves survival in certain aiiima, models of sepsir 
•-•! ?cpt:r sue ck (Bennett e t al . '■ . 

These rinamas, bot h with aut. o- immune disease, as 
wid .1 a s wit:; acute- ana enr:>ms : : ammat or y disease, 
under w : in- :. n e p o stuiat e c: e >: : s t e n a c- or. c e 1 is reqmat i n c 
r. f;c- ha 1 anc:e between ac: .1 vated Th-sub-pcpula: ions . 
posr: i.ir d: s t urban ees in this balance that, are induced by 
a 1 trio : ieac. t.ivity o: su:h regulatory t eel .1 popuia t 1 cm- 
can cause : mniu n e - me d i a t: e a diseases, wh : cn results in 
absoio - or over -product ion o f certain critical 1 y 
: nipoi \ an: cytokines ictanu et ai . l oc/; ■ . These Th-sun- 
pcoui al ions or e pot entia 1 ta rqet s I or Pharmacol oqi cai 
r e a a i a 1 1 in o i i mm a n e i esponses . 

1 r i general, immune mediated disorders arc- difficult 
t. ,. t:m.-at. oi ten, broau-a so i n a medication i s appliec, sua. 
a s tie a t m e n t w i 1 h cortic o s t; e rend s o r a n y o t h e r b r o a :i 
act : a a ant : - mi 1 ammat or y aaent that in many aspects may 
be detrimental to a treated individual. 

Is Genera .i there is a need :or better and more 
specific possibilities to regulate the checks and 
balances : the immune- syst em and : reat immune mediat.ee 
di soma: . 
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eclampsia, aiherosciercsis, asthma , allergy ana chronic 
auto-imniune disease, and acute infiamnatory disease, such 
as (hyper) acute transplant rejection, septic shock and 
acute autoimmune disease. Autoimmune diseases are a group 
5 of disorders o: in general unknown etiology. In most cf 
these diseases production of autoreactive antibodies 
and /or autoreactive T lymphocytes tan be found. An 
autoimmune response may also occur as manifestation of 
viral or bacterial infection and may result m severe 

10 tissue damage, for example destructive nepatitis because 
of Hepatitis 5 virus infection. 

Autoimmune disease: can be classified as organ 
specific or nor.-organ specific depending on whether the 
response is primarily against antigens local i sec in 

15 particular organs, or against wide -spread antigens. The 
current mainstay of treatment of autoimmune diseases is 
immune suppression and ''or , I he cause of tissue 
impairment) , substitution of vital components like 
hormone subs ti tut ion . However , immune- supp ressive agents 

20 such as steroids or cytostatic drugs have significant 
.rice effects, which nr.: r s their appiicaticn. Nov;, the 
use of more specific immunoregulatcry drugs is provided 
by tne invention in the treatment of autoimmune disease 
and other inflammations. Based on the immunoregulatcry 

25 properties as described below, e.g. by regulating the 

Th I ''Thh ratio, medusa t .rg oendritic cell di f f eren t ca 1 1 on . 
the low side-effect profile, the initial clinical 
observations, etc . , ... t shows these preparations to be 
very helpful in one treatment of patients with immune- 

30 mediated inflammation, such autoimmune disease. 

A non-i .i nOLing list of an immune diseases includes: 
Hashimoto' s :.nyr odctis, primary my s xo edema 
t hyrot ox i cos .: s , y erni cious anaemia, au t o immune atrophic 
gastritis, Addison' s disease, premature menopause, 

35 insulin-dependent d: abetes rneliitus, stiff -man syndrome , 
Goodpasture ' r syndrome , myasthenia ara vis , mal f 



WO 99/59617 " PCT/NL99/003.3 

infertility, perr.phi gus vulgaris, pemphigoid, sympatheuv 
ophthalmic:, phacoaenic nve.it:::, multiple sclerosis, 
aur.o: mmuno haemo lytic anaemia, idiopathic 

:h: cm .norytopenis purpura, idi"pat hie 1 c-ucope:.: a , primary 
bi li«ry cirrhosis, as- :vc shronis nepat.;t:s, 
■r yr: ; a-.; c cirrhosis, ulcerative colitis, r -onsen's 
.syndrome-, rheumatoid arthritis, de rmat omyosi t is , 
ooiymyositas, scleroderma, mi xed connective tissue 
:il , >as ,, . : ;:-i: jupus e r y t hema i c c u s , ana system c lupus 
eryt terra tor- us . 

Tr: -re- omnodiment , the invention provide- c.n 
nnmuncr-ainatoi capable c: oown- r egui a t i no Th.l ceil 
,,, ve ,c !nr j isprenui at inc Thi cell levels, cr 

:ni iuensi nc Lb-n relative ratio in an am ma . , aaici 
immunoregul atoi obtainable from urine 01 other sources 
bodily r r counts, men as serum, whey, placental extra;:" a, 
... c i:.' ;r tissues . Obtainable herein refers to directly cr 
indirectly obtaining said IP. iron, said source, IF is ice 
example -trained via chemical synthesis or t rom animal o: 
rd arc a.: urcet r.n nature . 

1 pi ct erred embodiment, the invention allow: 

regulating relative ratios and /or cytokine activity c: 
! vmpriocyt < subnet -popuiat i ons m .. diseased animal -s... 
numan , ; i a r e i abi v where r nes~ lymphocyte sunsei - 
pcpula-icns romp rise Thl cr Thi populations. In oenera . . 
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e x t r: en.t s i n c y t o K j. i i e c: odactiori piofij.es and w 1 t h i r j tries e 
polarized subsets, individual Th cells exhibit 
differential rather than co-ordinated cytokine gene 
expression. These subsets develop from ccmrncn Th 
5 precursor ceils {Trip; after t r rage ring with relevant 

peptides into The cells producing an array of cytokines, 
i nci udmg IL-1, 11-4, 11,-5 and I FN -v. These activated Thl 
ceils subsequently polarize into the Th! or Thl direction 
base-:! on the cellular' ana lytoKine compos! t i on of their 

10 m 1. cr j err j i ronmen: . An t i gen -p resent l no ce lis J i ke the 

various subsets of oendr it: : cell.:; bes ioes s ub sets of 
mac rcpha ges 1 argei y oe te rmi ne : n i s p :>i 3 r i za t i on int o Th 1 
or T hi subset development. Tne Tr. 1-TH2 subsets appear tc 
c r c s s - r egui ate eacn otne r ! s c y t o tine p r oauot i c>n profiles, 

15 mainly through I FN -v and 1L-1G, and iron' this concept, it 
was rationalized that d 1 s t u roan res in tne balance oetween 
these two subsets may result in different clinical 
manifestations [5]. IL-12 is a dominant factor promoting 
Thl subset polarization an: dendritic cells and 

20 macrophages produce IL-12. M :>re jver , IL-12 : nances IFN-y 
prod'j:::r. by T ceii-E an c natural killer (NKi cells . 
Recently, it was reported that IL-1 5 acts synergist icaliy 
wrtn IL-12 to induce Thl development . Polarization of Thl 
cells is critically dependent on the presence of I L-4 

25 produced by T cells :r oasopnils and mast cells. APC- 

de rived I.L-6 has aiss been shown to induce small amounts 
of 1L-4 in developing Tn sells. 1L-10 and APC-derived 
prostaglandin L - (PGE : ; inhibit IL-12 production and Thl 
pr 1 mine . 

30 The Thl -Thl pa radium hi a s- been useful m 

correlating tne function cf Thl cells with eel 1 -mediates 
immure: inflammatory responses , delayed type 

humors _ immunity. In general, anorm infectious diseases, 
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reSDcn.se y can also De linked to patholcgy, like 
art hi : ci s, ;:oi:t;s 0 r.n cihei ml- anuria t. c r y stares. 
Ff tort r rot. -vet i o:. against extracol2uiai pathogens, 

, ucn as n.^minr.hs, mostly requites a TL1 response, ana 
f;I .har.cco huaoral immurn t y ma/ :esul" ii. suocessru- 
:: ,., rs ., ; ,. lU .:,:; of patheocris ny t.ne proauctior, oi speriii, 
ar.L.h:odi er . 

., v ,... ,, : , vj ,,, rrorenec embodiment , eh- invention 
f , !CV .:des an i mrnunoreaaf ato : capable of modulating 
aendr -..!,' eel- diifeiontiatiDn. Tr., seectiv, outgrowth 

, ~, v v: ... Thl' t.ype ceils is dependent on the i nt.eractien 
ol . prncuiscr Th colls wit.n ant i gen-present inq oei.ls iArt 
carrv1 na me relevant pep t ice in so:, j unct i on vntli dec 
MH . : - cia ss 11 molecules. Cytokines released by the APC ano 
,5 present during the initial interaction between dendriti, 
,-,.:];• ana tin- pertinent T cell receptc: carrying T ceiis 
driv ,. the differentiation in t o Thl vs. Th2 subsets. 
Recently, two different precursors ror DC (myeloid vs. 
Ivnn'r.oid:. have been described in man. Selective 
2„ development of DC 1 from myeloid precursors occurs otter 

stimulation with CD40 Liganri or endotoxin, and results ::. 
hiah production of 11-11- hymnoia precursors arve rise i 
DCf . crel i. after CD4 0Ligand stimulation, and produced II- 
- ;].-, ...nd 11.-'. t. These cytokines are of prim- 
:5 -^portancc. in dr : vine; the development of the activated In 
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thereby allowing selective-.- di f i e r en t la t i 01. ana activity 
of Thl and/ or Thl cells. 

In one embodiment, the invention provides an 
immunoregul at or comprising an a ctive component obtainable 
5 from a mammalian cnor ionic gonadotropin preparation said 
active component capable of stimulating splenocytes 
obtained f r: cm a non-ooese diabetes i'NOD) mouse, or 
comprising an active component f jnc t i ona 1 1 y related to 
sale active compound, for example allowing regulating or 
10 modulating DC activity and differentiation, or allowing 
selective differentiation and activity of Thl and/or Tn2 
:ei 1 = , :.r. -case- of chronic in f 1 anuria t i or. . sues a? di abet ec 
or :r::oru c tr ansplant rejection for example as shown m 
the detailed ies cr ip-tron nereis wherein sa.iC stimulated 
15 sp 1 enocvt es are saleable of delaying the onset •: f diabet es 
in a NOD- se '/e re - c rial: ined - immun ode f icie n t mous e 
reconstituted with said splenocytes, or wherein said 
active component if capable of inhibiting gamma- 
inter f er-cn production of splenocyces obtained from a non- 
20 obese diabetes (NOT" mouse , c r wherein said active 
oompene nt i • cap n: c f stimulating 1 n t e r 1 e u k i n e - -5 
d reduction c f splenocytes obtained from a nor. -obese 
diabetes (Kt D ■ moss- . 

In another embediment, the invention provides an 
25 immune regui ator comprisinc an active component obtainable 
from a mammal .an rhcrionic ge nadoc re p 1 n preparation said 
active component capable of pr at ect i ng a mouse against a 
1 i pope. 1 y s a c c h .a r i de inojcec septic shock, for example 
allowing regulators or modulating DC activity and 
30 di f f e rent, cation , or a I .bowing selective di f f erentiation 
and activity of Thl and /or Thl ceils, in case of acute 
inflammation, such as seen with shock or (hyper) acute 
: r a n s n 1 a n tat i c n r e i e s t i o n , f o r ex amp 1 e as snown i r. the 
detail e c descrit t i. c n he r e i n w herein s a c c active c omp on en ~ 
is capable or reducing ASAT or other relevant plasma 
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, ri ;vnr iove'.i a f :. e : during rrgau failure, as coircncuiy 

seen wi t sncok . 

; ; . -rn-ibcaimei.-: an i J i mmus. :. : a gu . a t o : j-cordina 

r hfr invent : ■: :. •■• mp r i at-.- , as iuit.ne: -.letai.cd in in,- 
5 deta^ i«U description, a:, active --^ponont residing in a 
uactici! which eiutex witn ar. apparent molecular weigh: 
,,. M . L( , p ki.oda : tor. a- determined ir. qei-permeatior. 
t:nr:.matoaiaphy ( where- a:-: soci at i na , 1nh1b.it.2na or 
pvnerai.'tt 1 . o.mpara-r.t s ar-v 1 ounc: w*.- i '. . In another 
10 embodiment , : n- : nver.t .1 or. rrcviae ar. 1 mmur.ar ega i a t. c 1 , .a 
: anther ae. i; .aed in tie- detailed description, wherein 
acic act; v., .• • mp._-nent a present a, a fraction which 
,_o u tes vitr at. apparent molecular weight, ci smaller that 
lb k: I'dale: «s determined in gel -permeat i on 
15 chromatography, lore example wherein said active 

component a r resent in a traction which eiutes with an 
apparent molecular weight of • 1 kilodaJton as determined 
:r , gel -permeation chromatography. Aitnouah said 
immunoreou-.it - r according to the invention is easily 
20 obtained fr:n, arm,, for example wherein said mammalian 

chorions aenaar. t r or: m preparation is derived fromurin-:, 
other sources., such as serum, sells or -issues comprising 
gor.adottor a. ar-, applicable a.s we.l . . AJ se from saici 
sources an ; mmuntu eaa 1 a t o r aoeor Jimi ■-■ the- invention 
25 caoal]-:- n.a example regular ma Thi and/or Th2 cel. 
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pregnant womer.. An IP a:-:- provided by the invention can be 
assDriatec with or without gonadotropin as for example 
present in the urine of first trimester of pregnancy (IR- 
t T ; and in commercial hC3 preparations -IR-P) has immune 
5 regulatory effects. In particular, I R can inhibit or 

regulate an to- immune and acute- and chroni c- inflammatory 
diseases. TNF and I FN -gamma are pathologically involved 
in acute inflammatory disease such as sepsis or septic 
shoe-: and also in auto- immune and chroni: inflammatory 

10 diseases. Since I R has the ability to regulate T-ceil 

sub-populations and inhibit TNF and I FN -gamma , IR can be 
iced t o treat, suppress or prevent immune mediator 
disorders such as sepsis or septic shock (acute 
inflammatory disease ) as well as auto- immune- disease or 

15 chronic inflammatory diseases such as system! z lupus 
er y enema tosus , diabites , rheumatoid a r t.hri t i s , post - 
pa it urn t h yroi d dys f un it ic n , auto - immune thromocy t open _ a 
and others, such as allergies and chronic inflammatory 
disease (i.e. rheumatic disease, S]6grens syndrome, 

20 multiple sclerosis) and transplantatior related immune 

responses. Our results for example show that IR inhibit 
sepsis or septic shock caused by endotoxin or by 
exotoxin. IR as provided by the invention inhibits or 
counters immune mediated auto-immune c: seases , chronic 

25 inflammatory diseases as well as acute inflammatory 
ii seases . 

The invention provides a pharmaceutical composition 
fcr treating an immune-mediated disoroer such as an 
allergy, auto- immune disease, transplantation-related 

30 disease or acute or chronic inflammatory disease and/or 
provides an immunoregu 1 a t or ; I R } , for example for 
st imulat no c-r regu.lat mo .1 /monocyte action compris inc an 
active component sai.: active- component capable of 
s t i mu latino s p I e n o c y tea ob t a 1 n e d f r cm. a 20- week - o 1 ci 

35 female non-obese diabetes \ NOD > mouse, said stimulated 
•u-;er.::vres .> lavinc rh- onset or baber.es in a NCR- 
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novo re- somri : 
recons:i: usee 
o amp - s i no ^ ' 



iTJi^moae: icier.: ' NOD . sci d : mouse 

c weeks cia with said splonocyr.es, 01 
-t 2 v. corr.poner.: : usct r sua I i y r elated 
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mmem, Ms- us'Cis ion prov.acs au 
j, : , r .v jTi ;, v u t. : . u. * srmp.os : : . •:. v. : i msiais; <r oau. a to r where i u 
; fl i:i as*, i vt: corr.pcrioid is capabl e e: inhibi ting gamma - 
s nt e r t e r on product i on o : s: imu laisng i n t e r i eu ki ne- A 
v o duo*. ; o n c i :;;s e r i (...) c v t e s o b t a i n o s !' r. o n « a L 0 --week- o a 
female n^n-v rose dsabei.es .'NOD. mouse. Clinical grade 
l;re0 ai a: sons c: qonadotropins sucr. as hCG and PMSG havt- 
Si i no o j i : r i q is e en used t • n e 1 p t : ea t. r e. p r o 2uc t i ve uu.uj t- 
in . ;I rsos.!s where Itiiiculai a rowt.i: or stimulation oi 
svaiat .: sn is desired . said preparations are generally 
.am e c 

[.so i rose i or. ana sei a 
con rent r a t i on 



obtained from so run. or urine, a no otter vary m degree 



act.iv.ity, depending on nutjc; 
serum or urine and depending on the 



various met nous or. preparation used. 

I:, a parti ou.i a r embodiment, the invention provides a 
imimuncrequl a too compn s i ng an act:: vp forr.ponent obtainable 
from a mammalian CG preparation said active component 
capable s: stimulating spienocytes obtained irom a non- 
obese z i ab-tes > NOP mouse , or comprising an active 
component 1 uisst i onaiiy relates to said active compound , 
tor example wherein said stimulated spienocytes are 
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A : : i mm u norequ.a t o r as provided by the invention : IF: . 
with or without: hCG as for example present in the urine 
of first trimester of pregnancy (IR-U) and in commercial 
hCG preparations (IR-P.i :ias .immune regulatory effects. In 
particular, IF can inhibit or regulate auto-immune and 
acute- and chr on i c- in f 1 anuria t c r y diseases. TNF and I FN- 
gamma are pathologically involved in acute inflammatory 
disease such as sepsis or septic shoe* ana also in auto- 
immune and chr on i? inflammatory diseases. Since IF has 
the ability to regulate T-ce.Ll sub-populations and 
inhibit. TNF and IFK-gamma, I : : can be used to treat, 
sup ores ~. or or event immune: mediator cisorlers s u c n as 
sepsis or seot i c shoe < (acuto inflammatory oisease) as 
well as auto- immune disease •■. r onronio inflammatory 
diseases such as systemic lupus erythematosus , diabetes, 
rheuma toi c art hr i t i s , post -t; a room thyroid dys f unct ion , 
auto -immune t n r •omocy topenia and otne rs , such as allergies 
a n a c h r o n i c mfl a mma tory disease ! i . e . r n e uma t i c disease, 
SI ogrens syndrome , multiple sclerosis ) and transplantation - 
related immune responses. Our results for example show 
that. IF in nib it s eps is or s o ;: tic shook. :: a u s e d by 
endotoxin or by exotoxin. IF as provided t>y the invention 
inhibits or counters immune mediated auto-immune 
diseases, chronic inflammatory diseases as well as acute 
i n i I amma t o r y c i s e a s e s . 

anecdotal bse r v a 1 1 o ns and 1 a b o r a t: o ry studies 
indicated previously that n : I. might have an ant i -Kapos i ' s 
s a r c oma a n d a n 1 1 - h uma n - i mmu n ode f i c l e n c y -virus e f f e c t 
(Treatment. Issues, July/August 1 995, pace IF. It has oeen 
observed that hCG preparations nave a direct apeptoti: 
\ ovtct oxi c effect on Kaposi's sarcoma ( KS : m vitro and 
m immunodef icent parr ere: s and mice a no a 
o r enema t or oe t :.. o effect o n immunodef i oient pa t i ent s 
iLunardi-lskandar et c:i . , Nature ??:>, 64-68; Gill et a..., 
New. one;. F. Med. o! , lod-l^b^ 1 ? 9 1 ; F'S patent 
s s " - s " : , a n o - di re:: i. n nic: t o r y antiviral e : t e o t o s 
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hama:; an i simia:. : rranurodef 1 c i ency v.r ru? <HIV and 01V 
il.unardi-lskandar • ' al . , tJatur, Med. 4, 42r-434, 199b, 
•jj pare:- E-.7 0C- r. i . t-aid cytotoxic and ant.i-virai effect r 
:: av., al£-: do*:, utt r irucen t : a:: unknown hCG mediated 
r act or i HAT ) , present .-Huicai arade preparations c: 

, c .. ; . H ::wever, c rrmo r c i « 1 r.CG prepaid ior.r .such <*s CG-I , 
uteris iiolcc, Preqny-, :hor«qo:„ Serene Prof as i, API , 
.. iriV ... va! ;,. u - ettectr. Anaiysir several of these, 

. , -,c -'■■-.'--"'-4. ; a v.- example shows that one. 

some -such a? CG-iO, i-terrr hi oar:: are KS-kiiiing 
whereas - t her.=- ioear.y:, Cheraqcr., i'erco, i'ref as: wer- 
MOt . Secondly, recombinant, suburnts CO int or \\) hCG wee 

, . h:; r:,;.,0 recombinant hCH net . It war also t,-,--c: 

that the kill .inn effect war a, so reen with i ymphocyter. . 
Therapv at KC riae recently keen directed at urina beta- 
hCG fci itc anti -tumour eftect Eur. a . Med keo 11: IS: ■ 
15fc/ and it war reported that the beta-core 

r ragmen: iscinred from urine had the highest apoptotic 
activity or, K: eeiJ:- (AIDS, 11: ,719-7":, 199'') . 
Recently, Gal.bc et . al. reported ant i -Kaposi ' n Sarcoma, 
antr-HlV, ar.tdai ana distinct hematopoietic effects 
clinical arade crude preparations of human chorionic: 
,:, ri ad:tr:i.i!. • hCG lana rdt - 1 s Kanda r e* « ; . l a 91, Gil: 
, ti . 19G;., ^unarcii-lskandar et al. 199b.. In contrast t. 
. . . , . Frudies, - ir a Is.- claimed thar the arc. 

. . v. .» . j : t..-: , : !: r:ti: nn : t r parr it.-: 
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t c a I: immurie-medi aieu response , since ihere was no 
infiltration of the tumour with mononuclear cells. 

Moreover , the r epo r t ed pro-hema t opo i et i c effect of 
clinical q rode hGG was noted in clinical studies in 
5 humans infer tea with HIV, ( Lunar d i - I s Kandar et al . 1998; 
indicating :nat the Hematopoietic effect is indirect, and 
caused by resume CD4 + -cells otherwise billed by HIV 
througn tne anti-HIV activity of hCG . 

Trie invention provides an immune regal, a to r or a 

10 pharmaceutical, composition for treating an immune- 
mediated disorder obtainable from a nCG reparation a 
f race i or d^riv^d thereof. The ef feet ? of sa i o 
l mmun o regu 1 .a t o r include a stimulating effect on 
.lymphocyte populations (such a = found in peripheral 

15 lymphocytes, thymocytes c r splenocy tes ) , instead of 

cytotoxic or anti -viral effects. Tne invention provides a 
me t hod for t reatinc an i mmune-medi a ted-d j. scrder 
comprising .subjecting an animal to treatment with at 
least one immunor eguiator obtainable from a pregnant 

20 mammal. Said treatment can hs cirecc, f:r example 

t r e a t me n ; c a n c omp' r .: s >l p r o v i a i n c s a i d i n i v iiual with a 
pharmaceutical composition, such as a n _ G or PMSG 
preparat ion, comprising an i mmuno regu 1 a t c r as provided by 
the invention. It is are: possible to provide said 

25 pharmaceutical compos i t i c n with a fraction or fractions 
derived from a pregnant animal by rcr example sampling 
urine or serum or placental ibe it of maternal or foetal 
oriain: or other tissue or cells and preparing said 
immune r ecu i a t or c amp ri s i no s a i o active component f rom 

30 said urine or serum or tissue or cells by fractionation 
techniques cnown in tne art ooi example by gel 
permeation on r ami tograpy : and testing for its active 
compenent by stimulating a NOP mouse c r its splenocyt es 
as described . In pa r t i cular , said preparation c: 

75 component : r pref arabl y derived from a pregnant animal 
^ : z e a n e mo r v - has t " s u r v : v e a r o r ent i a " 1 y fatal 
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inmur.c logical rcnii.r: with its mother: developing as nr. 
essentially i ere jar. tissue within the womb without 
uiogerir.g .: he s -.lie immune attack. it, tc prevent t r. : .- 

■• ,:. " ;: y. .a:;;i:" • :.- immune 1 ; ;:ic^i :nteidct:c:. 
between mot her and lotus has to be suppressed, either ier 
. (.„;.»/!:. ..-.ok : i *t« J -ar.r raer. pr esentat to:: 

mater:..: 1 ympro ---yr.e - , r rr.rouqn : ur.ct ; ana 1 "suppress:.-" 
o: the maternal 1 ympheey t es, . It let a 2 antiaens are 
Presented, materia. iitanurK- response wculd be biased t: 
ttu . i,,f-' S ddmaamq, u r.: ibeciy-mediatec T helper /. 'Thl - 



t yt 



,ir we: : :! s.uqcsert that preqr.arr. women are 



susceptible L.-. overwhelming infection, which is not t h>: 
case. Percale : nc: v : auai s dn ring pregnancy maintain c: 
ever; increase their resistance te infection. Moreover , 
while said individuals normally are more susceptible te: 
immune diseases than male individual::-, especially 
autoimmune diseases, during pregnancy they are mere 
r e s 1st a n t to these d i s e a s e s . 

invention a .Is-- provides & method for in vitr, 
5t . m y.,uo:. e lymphocytes and transferring said 
rtimuiuted lymphocytes as a pharmaceutical composition t. 
aU animal for treating said animal fe an immune mediated 
dii;cr der. In , particular embodiment c: the invention .= 
pharmaceutical composition is provided comprising 
j vmnh-: ryt cs :' r i rriU . at 



. rj , ; ■ v: . > ,-. w: r n r.i i . immunoreauidi 
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oi marker c::prcss..icr: or Lymphocyte sub s e t - pepu Iat:cn - in 
said animal, such as subset-population.? thai comprise Thl 
or Th2 ceils, or Thl or ThH cells, or ether effector or 
regulatory T-coii pc-pi: J at lohs . 

The invention also rr roviaes an iniraun ^regulator for use in 
a method according to trie invention, and use of said 
i mmunoregu 1 atc<r , pro. ierabl y ootamab L e f r am a pregnant 
mamma.., for one production of a pharmaceutical 
composition for the treatment of an i mmune-meci a t ed- 
di: : «: rder, preferably selected from a group consisting oi 
a l ergies, auto-immune disease (such as systemic lupus 
e rut nema tc s us or m^uma t rid arthriti s } , t transplantation- 
related disease and acute (such as septic or anaphylactic 
shock cur acute or hyper acute transplant: re j e rt ion i and 
:; n r :• n l c rr.fi a mm a t o r y d i s e a s e ( s u c h a = a t: h ercsde r o s e , 
:;i i a r e t e s , mult ipie r < : Le r rs x s c r c h r o n is transplant 
r e e c t i on). Fur the rroo r e , t h e i n ve n t i on p r o v i d e s a. u s e 
according to tne invention wnerein said immune-mediated 
disorder comprises allergy, such as asthma or parasitic 
disease, or jse according to the invention wnerein said 
inunune-meoi a ted dis- rder comprises ar. overly strong 
immune response directed against, an infectious agent, 
sues as a virus or bacterium. Often in mast of these 
diseases pr eduction of autoreactive antibodies and/ or 
autoreactive T lymphocytes can be found mounting or bemc 
cart of a too stroni immune response. This is for example- 
seen with parasitic disease, where IqE production is 
overly strong or which disease is Thl dependent, and 
detrimental for the organism, but also with 
; myoo) bacterial infections such as TBC or leprosy. An 
autoimmune response may disc occur as man i test at i on or 
viral or bacterial ...nfection and may result in severe 
tissue damage, for example destructive hepatitis because 
of Hepatitis h virus infection, or as seen with 
i ymp hocvt: c o n c r r omen mgitis v i r u s ( LCM V ) infections. 
Sato coco; strong immune response is Kepi at cay wit.n ar 



WO 99/596 17 



PCT7NL99/00313 



.mru Lino: eau. at. 



s c r c v i ri e v. i o y t Me lnventicij. 'ret othe: 
v trie ::;ver; r i o p. relates t o t r e a t me c : 
vascular disease, whereby radical da ma oe laamaae causec 
py r a ;i:-;i. c - r.c ceil; aria ::r.rje prevented sr repair- 
; V rroctnor/. with IK ac-id::: : ; 'he i nvorv.i or: ; whereb 
t;. is... rtc-r.s ar. am: - oxidant direct iy or indirect Jy. rc 
,v i: i ri f. y,, ; , io termini:::: ev^ni i:. t he pa r hoaenes j s ci 
d .i abet. (.■:■ s I is : ht- d e s r. r u c t i o i : 
o ai:C r eat : c t. > e t a e e 1 i. s. . T : . e r e 
pi\ q i e s a : ve resection c: t : : e t 
ol a oh r ori-i 



iiisul :. 1 1 - p i oducinq 
strona evidence that t: 
fi-ccl: mass : s the res; 
autoimmune react, ion . bun nq tm s process , 



.1 s .i e- r — i n t i 1 1 i a t : n q immune ,:eii :.: , .ooei cap.; i iai y 
endothe- ial cells and to, beta eel: itsel: are able rc 
release eyt.ot: ox ; c mediators. Cyt ok ones , and m par; o:u 
none uxidt (NC.. , are pot. en; beta-ceil toxic eirecto: 
molecules. The reactive radical NO mod rates its 

'foot mam.lv through the indu^ticn of 



radicals, such as 



de.iet er i ous 

wiaespread b N A strand breaks, other 
o x y qen, 1 h 2 o u q h their effects o n iymfoc y t e s u b - 

ions sue:, as Thl and Thi cells. Tho s outia.: 
rs a chair: of eventr terns natina in etc: 
o c t a ceh and d r sari a y c 1 t h e l mm u n e 



a a 
r i c 
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damage t 
deaf h o ■ 
r e s p o n s r . 

\;u: thiol more f an immunor ea u j. a t or a rcor 
25 Asveroouu i s capable :. i or qu. latere: radi car 
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acute phase prc:c;ns and man nose -bind ma lectin (MEL ; . 
The maior cellular components of the adaptive immune 
svstem are T and B eel is, whi.:0 examples of humoral 
components are antibodies . The adaptive system nas been 

5 scucied most because of its specificity, effectiveness at. 
el im.i r.a t ing in lectio:: and exclusive presence in higher 
multicellular croanism:... The innate system is often 
considered primitive and thought to be 'unsophisticated' . 
However, tne innate system not only persists but could 

10 also play a critical r<. le ir, on'.; o: tne most fundamental 
i mmu n e c h alienee s - v i v i p a r i t y . The i n n a t e system 
i n s z i c a t e s a n .i mmu n e r ♦. • s t ■ c n s e r y pr o cess i n •:; a n o 
pre sen tin; antigen in <-j s seci a : i on with maj or 
histocompatibility c :>mplex ( MH«I" crass I arid I I molecules 

15 ro lymphocytes . Full response often requires acjuvant 

(such as endotoxin), which, through ir.teract.ior. with the 
i n n a t e i mmu n e sy s t em , y r o a u c e c o s 1 1 mu J.ato r y surf a c e 
mjiecules or cytokines. This determines the biological 
significance of antigens and communicates this 

20 information to the adaptive system. So it instructs the 
a da p t i v e syst em t o e i t. h e r r e s p on d o r net . o tnes e t. w :• 
great arms c>f immune system not only influence each other 
b u t a 1 s o r e g u late e a c it o t h e r at: 1 e a s t a t the ceilula r 
level through for example cytokines and co-stimulatory 

25 molecules etc . 

Tne re' are many physiological conditions a no imraune 
pathologies where thes-- two systems are involved 
separately or in combination. For example, it has bee:: 
shown that in pregnancy the maternal innate immune system 

30 is more stimulate!, or tor it has been proposed that ~ype- 
11 diabetes mellitus is a disease of a chronic 
hyperactive innate immune system. Another example is the 
involvement of the innate- immune system in listeriosis. 
Dvsregulati cn m the a iaptive immune system may also lead 

?5 t_ immune diseases like- systemic or organ-specific 

autoimmunity, a lie rev, asthma etc, bur it can a^so clay c - 
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• oie :i. ih'.- mair.tonance .:: r prenr.ancy and m the 
prevent i or. of "ai-ograft" rejection. 

mer.t ion-:-:: atrvc , t he adaptive- r-ysten. has been 
studied most boe.u- : its epeeiiicity , eliectivcncss at 
, ;ii n-,inatina .n: • ti and exclusive presence in nigne: 

rr:;;;: ..•-ii-^a: r r -jar.: cms . Its regulation has alsc bee:. 
... UC | ; nos: . F-n exampie, i* web known that the 
rvt oKi:ie rrd trc-er.vir -nnent plays a key rob", in T heipe: 
cell s - bfie.'ir.^s.: ::n reward the Thl or Thl. cel. t ype 
(KU --ri: immune responses. 1L-I2 induces Th: 

differentiation, whereas II. -4 driver Thl differentiaf.cn. 
Recent iv i - ha; aiso r>?en shown that subsets ot dendrili 
. :e l ir - ,; dc 1 , tO' ; provide different cytokine 
rr.Lcrc---nvironmen: s tnat determine the differentiation o: 
either Thl or Thl cells. In addition, negative feedback 
loops : rem mature T helper eel; responses alsu regular- 
the survival of the appropriate dendritic ceil sunset and 
. hereby selectively inhibit prolonged Thl or Thl 
.expenses. Moreover, development of Th 1 responses can re. 
antaucniiied directly by 11,-4 and indirectly by 1 L- 10, 
which inhibits, the production of It-it and inter f erc.n-c- 
ir.ducir.g factor . IGIF by macrophages stimulated by the 
•nnat.. immune response. Thl cells dependent on 1L-4 t •• 
proiiierate anu oi t : er ent ate have been implicated m 
a! Serene a no atopic manifestations, ana in add: t i or. 
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20 



30 



ability of TGF-beta to inhibit torn Thl and Thl 
development while IL-10 could preferentially inhibit Thl 
a 1 o n e . 

The selective outgrowth of Thl vs. Thl type ceils is 
dependent; on the interaction of precursor Th ceils with 
antigen-presenting cells (APG) carrying the relevant 
::.eptid«E in conjunct! on wi.th their MHO class II molecules. 
«.:■/ 1 okir.es released by the AFC and present during the 
i r 1 i t i a 1 i n t e r a c t i c n be t w e e n e n d r it: : ceils and the 
pertinent T cell receptor carrying 7 ceils drive the 
iii f erent iation in to Thl vs. Thl subsets. Recently, two 
i ;i t i e r e n t: p r e c u i: sirs f c r DC \ m ye 1 o i d v s . i ymp h o i d ) h dve 
oeer. described Ln man. Selective development of HC1 from 
rnvei cic pre :u rsors occur a a f ten stimulation with 
;:D4 OLi ::and or endc toxin , and results m high production 

, ymh old precursors g i v e r :. s e t o D Z 2 c e .1 1 s after 
stimulation, =md produce-:! IL--1, 11,-6 and IL- 
■ytokines are of prime importance in driving 
the development of the activate! Th cell: IL-4 is 
requires for trie outgrowth of Thl type cells whi th can be 
3 rea t 1 v ennance :i by th-; presence oi 11-10, while 
selective differentiation to Thl type cells is 
exclusively dependent on the .presence of 1L-12. Since DCs 
are characterized by trie production cf IL-12, they will 
primarily induce outgrowth of Thl type cells, while DCS 
produce IL-10 and selectively promote Th2 development m 
tne presence of exogenous IL-4 . 



, f T t - * 0 . 

::D4 OLi :iand 
.10. These c 



In a p 



: t i c u i a r embodiment said immunor e g u later 



vmp rises 



clinical q r ado hCG 



P M S G p r e p a r a t i o i 



For example, the invention 
preparation, or a preparation 



fraction derived thereof. 
P r o v ides u s e of a n ( 
functionally equivalent thereto, for the preparation of a 
pharmaceutical composition for tne treatment of diabetes. 
In vet another example , the invention provides use or a 
hCG preparation, or a preparation f un:t i ona i i y equivalent 
•»^^!; ( f:: the rreraration :: a n'na rmace ut : oa 1 
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. he treatment cr prevent ioi; of sepsis 

- ,, - ■ nvpr' iot provides ci use 
s „ r shock. Foi example, .n- ...ive..-ioi. i. 

a -----.ra:na t tr.e invention wherein said treatment 

(r . :r „:at;ng relative ratios and/e: cytokine 



-v i , r - ;i r : v- C: n : c:i : nd.i vi dual ■ 

"n'C :, v,r,t:or. furthermore provides h method ic: 
S(j! ^-ing an immunoreaui atoi eomprisina determining 
t h era o t u t. 



cfit.--.. of an cana .ua; e i mmunorequl af.or 



. r ,, w£lV of example such « method is given 

1 () ! I ci + *- ) . 

;: ,,-,,.-tina an animal none to show signs r. 



v:.ne r . l^* *. 

> <\ . sue: 



an NOP mouse, usefu- as experiment.,- 

Ci 1 a I. • t i. ... , - 

. _ v : . - •• - t , n rive t h e i ec ■ - 

n\o»wts: a. , 



illO SUC 



■ sequent i y deternuiuno t rie development: o£ diubetv:- 



l5 in saio an.n^, one such an immunur ecu i a t or fractic 



ornpone: 



therein is seieceted or identified, 
^"v-r another embodiment, the invention provides a 
T ' e . ho , ior Electing an immunorequiat or comprising 
C--- ; rina therapeutic effect of an .. nununorequlat.or b 
. 0 ^-r-Uno an amnai prone to show sicns of septic she 
;. u ,.; .periencai, an effect cf LPS or othe, 

'^"nl" t - a ui.me traction or fraction derived there: 
dot-Td.ni:>, c, development of septic shoes in saici 
\~ v \ lf ._ meieiatie, - method accordinci to the rnventi.. 
. ^rl'ri.-'— d wnerein said therapeutic effect is furth-e 
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I FN -gamma production ;ir: vivc/ir, vitro; a no promote trie 
IL-lt and TGF-beta production, in contrast to 11,-4 
production, which indicates the induction <: f regulatory 
celrs iiK.e T h 3 and Tr 1 by I R . These regulatory cells may 
5 play role in the therapeutic effects of IF in immune and 
inflammatory da seases and immune tolerant:^. We nave also 
snown tnat I R and its fractions are able to inhibit tne 
proviuction of I FN- gamma in vitro and in vivo execept for 
tr.-: fraction IR-P3 and rnCG tnat separatly show nc to 

10 moderate innioition of the I FN -gamma production. The 

co:noinat i on of IP:—? 3 and rhCG gives a stronger inhibition 
of the I FN -gamma. This implies the need •: f I R - ? 3 for 
rn lo for its at least its I FN -gamma inhibition m these 
■moods. This implies also to tne anti-CD.: stimulated 

15 spleen rolls obtained from in vivo t r eat eo NOD mice and 
also to pola ri sat ion of T-heipe: c<;.I.I to ThI p: : enotypt . 

Moreover, IR-P, its fractions (IF-P'l, IR-R2, TR-P3) 
ana IR-P3 in combination with rnCG are all able to 
inhibit the class switch of B cells to IgG2a, while IR-P2 

20 an:; rnCC give no to moderate inhibition, Our results on 
I FN - g a mm ~i pr odu ct ion and p:r ox i f er a t i c n s no wee tnat IR-P 2 
alone die net have the maximum effect as compare to IR-P 
whereas for lgG2a inhibition we see tnat IR-P: does not 
need rhCG to give the maximum results. However the 

25 increase in production of I1-1D under the influence of 
IR-P.3 is less than for IR-P I . This suggests tnat for 
maximum production of IL-10, hCG, a breakdown product 
thereof , or a yet un Known sub-fraction in IR-P1 in 
combination with IR- P 3 is needed. Because IR-P 2 alone is 

30 already able to promote 12,-10 production, it aces not 
need any other frartion or component to inhibit tne 
production or lgG2a. 

\\ e ri a v e a s o shown t n a t 17- as p r o vide d by t h e 
invention is able to inhi bit. the I FN -gamma production a no 
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id .spleens •• l n vitro ana (■:>: viv 



t hat. 



i . „-,.. a , » j- a . at least tnes" cytokine? are involved in 
• ho iegul.it::;. c: : mmurie n.-sponse ? ny IK ana m the 
induction c: regulatory cells. Remarkably, IF promotes 
ti ,, p.ral: ferat:on - t nnti-CD3 stimulated spleen cells .< 

. r.z. Lb; ,- rr^icr-. :;. ~:v.t ran* ■ NCI . This might 
, ... lt ... • r; , ; . a::icn:r,o in NOD which is nr. autoimmune- 
disease model and BALK/.- wnicr, is a animal model wit hoc 
Histarc- inununopathology. In both anima: mode". 
( NOP / BALK / o 1 IK promote LPS sti undated proiiteration oi 
v : t r c a n a 

: U r r.C experiments with NOD end BALB/c mice snow 
•p not just regulator- T cell responses, out can ais. 
,,. al ;iate DC maturation and function. DC that function an 
;-.t olessionai antigen processing ceils (AFC) an p.! ay 
important roie in immune torerance. Treatment oi Cb'.'E,-, 
... „ ; - • ■ ; r . n : - m ~ k > : : , 3 p • r c n<d w ii-i'equ 1 a t c - cf — - 
proliferation. This shows that. JB can also facilitate t.ru 
induction of a state of tolerance. On the oasis of these 
data we performed MHC and non-MHC incompatible skin 
(C 57BL/c"> transplantation to recipients (BALB/c) treatea 
Wltr . ;r. Our data showed that in the control group trie 
allograft ickif was completely rejectee within lb days, 
while skin graft oi recipient mice treated with IK thre, 
• lmes wo- : •• • • . ■ alter _ - da,.:.. -. <- 

araft rejection. 3R as provided by the invention is able 
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responses. r;y aomc so , I R not just car, influence 
diseases caused by disbalance cf the adative immune 
svstern, but car: also influence the diseases due the 
disbalance o: th- innate immune system or of both 
5 svst. ems. For example , the role of cytokines arc the 

innate immune system in the aetiology cd Type II diabetes 
ir likely important . Recently is has been suggested that 
unknown factors like age ana ove rnu t r i t ion in genetically 
co •: therwise predi spc-sed sub j e :cs , cause increased 

10 se c ret ion cf oy t o ki nes from tolls seen as macrophages and 
f u r t n e r cyto runes =cte: i on £ r :>m at no r os cl ero tic plaques. 
The acute-ona.se rt= sotr.se moored toy cyt OKines includes a 
::ha racter i e t : :: dy = 1 i pcaem i a ( r aised VLDL, triglyceride and 
1 ..-veered HIo cr. i 1 es t e r oi ; and toner risk facte rs t or 

15 a t. n e r o s c 1 1 r o sis, such as f i b r i no g e n . C y t <:• k i n e .: a 1 s o a c t 
or. the par. rreati :: bora cell ( ointiibut mg :o impaired 
insulin secretion), ■: r. adipose tissue (stimulating ieptir 
release) and on the train, stimulating corticotropin- 
r-ieasing normone, ACTH and onus Cortisol scretion. The 

20 latter may -:or.:r:bute to central c besi t y , hypertension 
and insulin r e s i :•■ t a n c e . A fur: ne r c a u s e of in s u 1 i n 
res:stan:e is one cytokine TNF-aipha, which inhibits the 
tvrC'Sine emase activity ■: f the insulin receptor. Type II 
a . abet i c pa t. 1 en t s w i t hou t microvascular or macrova scula t 

25 complications nave a high acute-phase response but tissue 
complication.! do further increase stress reactants in 
Tope II diaoetes. In non-diabetic subjects with 
achercsclerosis, a 'haernat d1 d ji cai stress syndrome' has 
been recognised for many years, consisting of high acute- 

30 phase reactants such as fibrinogen, increased blood 

viscositv and : -created platelet number and activity . 
Cytokines produced by endothelium, smooth muscle cell s 
and ma o icons aes cf the atherosclerotic plaque conic 
contribute to t n i s acme-phase response see n i n 

7 5 atherosclerosis. Apart rrom tne acute-phase proteins 
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10 



■ ■ ix 3 1 O V ci F C C i a - O 1 v S I. - 

p f PAI-1, la -a- lipoproto: 



■:v*:ok:no:- pr cciuce 



.., c . : ;r:;:;oaei: , : ; oru: amy.:. r:n 
ana t r i al ycer i do , 

: * + : h e s t. e s s * 



20 



• •• *e rr-a t. e a t ne : 



smoc : n nioso 



uiaise: ic process : . 

by dCtirKi or the 
, : i tt..-, c v- on j a a e r. . Trees, 



i. :iac:.r;v. - :x: 

Li ,eiy there i r. pcsitiv- loedback invcivina cytokine- a:o 

c ru n t : r. a f :. ■ r the accc-lerati . :. 



a ■ a e i o.scie:::-.^] s , p e r a a I r 

d :ab e r. e r. . T h e ;. 1 a q u e r ) r o a u e o ; 
t u r - ~ c; : x a c e r LaU- t r i e pro c ess c : 
1 oca] ■.' hat a ! : • cause an : nor ease i r. 
rircaiatine lS o a t - p I ia s e rooono many rl which a i e 
.:. s k fdc: i. o is i < .a. cj L h e i c a e i e r o a a . 
a y t: o k i n e s and i h e inn a t_e immune ay a t eir . p i a \ ■ * 
a,- in the pathophysiology cO Type 11 diabetes 
and atherosclerosis, since IP. has the ability to reguiuh 
aacr response, it is aire benefisa.; t type IT diabetes 
erosis and its complications. In addition, 

sease such as diabetes in 



o : a r t. e rial d i s e a s > 
cyr.cea nes , van an ■ ; 
ntherosc J ercea 

r c a 1 a 1 1 1 
t hems-.:, ve: 

Shortly , 
cent rah r«. 



i i neros 



a e - a 



. nduct i on o: 



the HI-STr: model where react: 
an import arc r :d e , so .IF can also act 
d : root 1 v o : indirect! y f and a : s o I o r t 
beneficial m the treatment ana pre-vea 
>,.-♦.•: disease,.-, Furthermore, t:n 
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ve oxyoen species 
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s peer rosccpy Licviaes iriformarior; en the types of bondmc 
to the nydrogen atoms in the IR and the molecular 
structure of the IR . Infrared and near-ultraviolet 
spectroscopy aids in structural determination af the IR. 
5 MALDI -TOF and NMP analysis complements separation , if 
needed, and .subsequent seqaencing and synthesis of the 
bioactive JR. Chemical mutagenesis is employed to mutate 
the chemical composition of IR, permitting line mapping 
of the interaction site with tne receptor /accentor by 

10 performing qualitative am quantitative binding analysis 
in appropriate 'detection systems like a biosensor system. 

Derivatives of IR by chemical en genetic modification 
are again tested for oioa ::t ivity in above- methods or 
assays demonstrating activity of IR or IR containing 

15 mixtures . Furthermore, the present invention provides 

verification of trie presence :> i: a receptor- <; :; IR. . Various 
fractions of -pregnan ::y) urine, commercial hie 
preparations or fragments t hereof , and recombinant hCG or 
fragments tnereof arespiked with -mown amounts of IR. The 

20 mixtures are analyzed by gel permeation chromatography 
a n oi o cmp a r e :i : c t n e me n ti< > n e d s amp 1 e s w i *: n out spikec IR 
and free IR. Shifts in I R pea. < is) to higner molecular 
weight. tri:tiono indicate.-, the presence of a 
receptor /accept or . Analyzing the fractions for LP. 

25 activity (after IR nac beer, displaced from the 

re ceptor /acceptor ) v = ± ida t es t hi s el uti on pure- e 
co-ntaining tne shifted IR. pea.KS. From the fraction 
containing tne shifted IR activity, the receptor /acceptor 
12 pur i f iec by liquid on roma t ograpny and validated for IR 

30 function by displacement . The IR is, in addition. , 

i o ci mates and s p i k e d ~ o to a c t io n s o f first 1 1 ime s t e r 
pregnancy ur i roe , commer c i a 1 hCG p rep a r a t i oris o r f ragmen o s 
t h e re:: , a n d r e c omb o n a n i hCG o : f ragment s t h e r e o f an d t n ~ 
mixt ures are evaluates in appropriate detection systems 

35 uke Sfr-RAGE ; sodium dodecyi sui : ate polya cryiamioe 
ae \ > 1 e c t r s p n c r e s i s a nder r e d u c i n c an c n o n ~ r edu c i n c 
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r. - - * ar- ana.vseci by systems 



: : ko quan titativ, piicspho: imagine analysis using ?TOP.r 
:*ch:iciogy. T :• s immobilised t ~ e.g. Affigel Dy the us 
:r , : ,-henuca: -nk.r ci carrier proinr. perir.it tine the 
iswianor. ot nndjuu m,.oeties by means oi a: i-ir.it y 
,j. v , xatc-arapny. Sursequen • ui;r:u, provides pur:.ried 
, , ..... • : .-accept;.:: nr. ecu . The receptci /acceptor 
ifiC;]a , fe(i iron, extracellular and i nt r oce L iu : a r source- in 
soluble or in membrane -bound lorn, are immobr i i sec to an 

surface. The IB in various 



acij voted b.i c sensor 
concent ration 

e s t. n - ■ a s s o e i a t: 1 on r a t «: 



«- K or rrcI n '.his sensor :-urr ace ana 



iron the resulting bonding reel. 

, i ■ „, ... , . , , ,„ v..r-.. n ^-1- n-r < h r h determined and the 
ci n d •: J i s . ' 1 ' 1 " - ' ' " " - - 

al:]!lltv constant are calculated, by probing with 

dj{fcr ent mixtures of IP. and receptor s/ accepter s epitope 

mapF-inG is evaiuatea to ,Li«i - 

1P ; , i -.hplpd fe.c. fluorescent and 
c -,f binding e p i t opt.- • IK J a De 1 ' a 1 u 

radioactiveiy.' to permit detect, on of 1R receptcrs in 
membrane bound form tc assess cellular expression and 
tissue distributior. under non-cbseasec states and during 
th€ various immure- arc related disorders pertinent to the 

t ; v = . v c < ip. Uruna labeled TP- and having availab le 
puriiioc roPDtor, monoclonal antibodies ana other 
soec : t 



rt-aner;ts arc generated a -.lowing tne oesiun 



. - - > - *- - * ' « 7 r 1 rT \ T T\ 1. 1 1 ; ' ' — ci s: 5". ci 



r.h- measurement ci sclubj 
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• . . v . -I' J T *" ; ~ . , ~ t- ,- w- ^ ^. rr-. ■ t- .— . 1 r . r~ "'■ 

> 1 -x. j_ c: a Jl 1'-. u o c ^ o k_- i v_ j 'J u w c m . .• , i •-. -'^ • 

antibodies and/ci other specific reagents thereby 
facilitating the design of an I P- spec i f i c quantitative 
immuno-assay . Al so single chain F v fragments are isolated 
by using the phag- display technology with the use of a m 
phage library containing a repertoire comprising a vast 
number of different specificities. 

The invent! :»n is further explained in the detailed 
Gescr ipt i on with tut limiting the invention thereto. 

Detai led de script ion 



Immunoregulator ( IR) 

15 IR-U purification from first trimester pregnancy urine 
(Method 1) : 

First trimester pregnancy urine (2 litres) was collected 
in a bottle from a healthy volunteer and was refrigeratec 
until delivered at the laboratory within 2 days. Upon 

20 delivery, I gram per litre :>f sodium aside was added and 
the pH was adjusted to 7 .1-7.4 with sodium Hydroxide a no 
allowed to sediment for 1 hour (h) at room temperature 
•' F.T ) . Approximately, "5% of the supernatant was decanted 
arid the remainder close to the precipitate was 

25 centrifuged (10 mm at 25000 rprn at 40C- to remove 

sediment and added to the rest of the supernatants. The 
supernatant s was filtered through (J . 4 5 en in a Minitan 
(Mi 11 in ore ; transversa 1 filtration set-up . Subsequently; 
the filtrate (2 litre; was concentrated m an Ami con 

30 ultrafiltration set-up equipped with an YM Diopore 

membrane with a ".2 kDa cut-eft. Tne final volume (250 ml 
v;as oialysed aqa.nst 2 chances of It litres of Mill! 2 
water . Next tne sample was f art he i concentrated by 17 si 
■r u t - o f : i n a n Am i c c n u 1 1 r a f i 1 1 r a t : c n t :■ a final v o 1 ume i 

35 > m_ . 
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Gel permeation: ,. Pharmacia FVL: nyscer. equipped vatn a 
Superde:, d ael permeation column wa, used ana.yz, r.r, 

, K - O teo s air.pl i- I-'' — -™ er::&: ^ 

_ : u-reunv-; ,,:ga:,-,; as, NL . The 

- ui epci i. ci • — * 

■ - . ,hr- >► • ' * r hi? oocumer; _ . 

r. Linr.inc: . • - 

IR-U purxfxcat.cn from first truster pregnancy urxne 
method 2 : 

.... -, cw ,,> molecular w.iahi tract, ion* iron 

10 I r . crae: . ■ ; ' — -> - 

,,.e t :,xn,e:-co: pregnancy urine, SOml c: urxne was 
dire rt.iv de,,.Lr,-d wit*. , FFLC system equipped w;tr, , 



20 



r;ond;:i ■'- • 

o.o cone v! 
o . c Mi/Hin 

0 1: ML /MI N 



• :: ,r. ; are show:: Dei. ow 

u U.O 

0 . 5C 
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2.00 
0.00 
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IR-U purification from first trimester pregnancy urine 
method 3 : 

To analyse the IR-u (first trimester urine) obtained from 
method 1 and 2, we also used Shimadzu HPLC sytem equipped 
with All tech maci c sphere size exclusion (GPC ) column 60A 
or 3 0 OA (2 50 x 4.6 mm) in 5 0mM ammonium bicarbonate. The 
separation range for ::>oth columns were 28,000 - 250 and 
1, 200/000 - 7,50C Haitian, respectively. Sample load ' 
volume was 10-50 ml. The flow rate wa:= 0.: ml/min for 25 
minutes. External inolec:ula.: weight := tandards were also 
employed to calibrate the column el ut ion positions. The 
markers used were: ap rot mi n (6,50 t Da), cytochrome C 
{ 1 2 , 4 0 0 i , c a r b o n i c a n n. ydr a s e (29,0 0 0 ) , a 1 b umi r. (c6, 0 0 0 ; 
and blue dextran i2, 000,000). 

To analyse 2R further two different hCG preparations, IR~ 
p ipregnyl; Organon; OSS , The Netherlands) and IR-A (APT; 
Wevth Aye r st ; Ph i 1 a da lphi a , USA ; were used. 1P-P was 
further separatee ty two methods . A Pharmasia FP2C system 
equipoed with a Super ilex 7 5 gel permeation column (HR 
5/30; (Pharmacia, Sweden) was used to analyse tne IR-P. 
p or - ne running buffer 50mM ammonium bicarbonate was 
used. The separation range of this column was 100,000 - 
3,000 Da for globular proteins. Sample load volume was 1 
ml ana the blow rate was 0.5 ml/min for 4 5 mm. In 
addition Ma s rosphere 3PC 60 A (250 X 4.6 mm; was also 
used. This column separates proteins, peptides, and ether 
w ate: soluble ma cr cmoi ecu 1 e 5 r. y size exclusion 
ohr omatoaraphy . The separation range of this column was 
2 S , 0 0 f - 2 50 Dal to it . T h roe- selected areas wer e 
: r as 1 1 on a ted, IP- P L wr. i oh e iut.es appa r en 1 1 y wit: 
m o l ecuiai weiq h t o : > 1 C k Da , : R - P 2 which el u tes appa re n t 
with molesula: wei ont between the lOkPa-ikDa, ana IF.- P.- 
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Purification of IR from lower molecular fraction first 
trimester pregnancy urine (IR-U/LMDF) and commercial hCG 
preparations (Pregnyl, APL) : method 4: 

Procedure: The lyophi "i :r.eci . ■ >w no ... .ecu i a : maef t r actio:. 

Kda or..a;:.ro i roa. lir.s: ti inn-ster pregnancy uim* 
and :ic::. commercial hO.; t a epai a' i on- : Pregnyl, A F L 1 by 
rne v.rioa • wer, rurther ar.diysed by ae! tilt ration 

, hron.atvqraphy on „ B-o-Gei P-2 column ( c »6 :■: 1 - - ; om) . 

Fvacuc:. rrur w«.s ourpmaed iu bid : st : i I ed wale; 

;b _ _ . •!'„,. : was not complete! v dissolved. Th 

oedi-env c-li rng ! was separated iron, the supernatant bv 
cer.triiugation .Sigma -':G1, 10 mar, 3000 rpm) . The 
super nccaro [x.-b ml, war fractionated by gel filtration 

, - r . . Nw.-Gei r-2 column. The column war 

c P. r oma i v. o i a on s >.-r. c .. . ^.<=_ 

eiuted with wvJ.Gr at a flow rate of 15 ml /mm. The 
-luti on war monitored with an LKR 21b: differential 
red tactometer .no <m LKB 023. Uvicord 211 iOCd nm; . 

: — o were collected ry a Eharmacia Frao h 

frarr::; . collector. Definite- tractions were pooled ana 
Ivephiliueo. These fractions we:- further tested tec 



If 



an 



Gel permeation: A . : ' ■ • 
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0 . : CM.. ML u . 5 0 

c ; b ML MIL 1 .00 

o . o c;m ml : . oo 

2 . 0 CLEAR DATA 
5 HOLD 

2.0 VALVE. POS 1.2 

2 . 0 MCIilTOH 1 

L.O LEVEL 2 5.0 

2 . 0 ML MARK 1 . 0 

10 0.0 INTEGRATE 1 

A . 0 VALVE . POS : . 1 

O . 0 0 0 R T . SET 0 . 1 

5 0.0 INTEGRATE J 



15 



20 



Anion exchange chromatography: In order to further 
:3 epar,r-: the overlapping fractions, i ml MONO Q HR 5 0: 
E?LC aii a on exchange column was used. The running 
condi:.. ons are shown below and the buffer combination 
consisted of 1 OmM PBS, pH 7.2 as buffer A and PES 
containing 1 K Na22 as buffer B: 



0.0 CONC iB 0.0 

0 . 0' ML -'MIL 1 . 00 
25 0 . 0 CM 'ML 1.00 

1 . 0 ALARM 0 . 1 
1.0 HO LP 

1 . 0 C LEAR DATA 

1 . 0 M'. Ill TOR. 1 

30 1 . 0 LEVEL 5 . 0 

1 . , ML 'MAR L 0 . ( 

1 v 1 TLTEvjRATl - 
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con:: r ; 1 s ♦ ; 

CONC 1 F '0.0 

PORT . OET ». . 0 

OONC '-.I: I 0 0 
0ONC e- • : 
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Further treatment of the IR-U and IR-P : To reduce 
,. r!Va - :Cr;t tindina between pioteii: speciet present in t.r, 
urinc .ample, we treated the urine Ilk-'J! ana hCG 
nre parat ion '1P.-D sample wir.h 60 itiM -rnercap: octnaro .. 

- ruin at KHi 0C. .Subsequently, trie treated IK-l an.. 

cciumn unde 



i - ,. >rc ^nn'i ■; pd <- e the Suoerdex ; 
(5 TR-n sample were appu-eu _ . 

i dent : ea_ 



runninq conditi oris . 



Activity determination of FPLC fractions of IR-U: 

ur s„, traction:- was determine 
" divided by 1-4. From this value, the amour: 



w rd . 



ca 



oular.ed usinc -000 TU/nil Pregny. 



•^et3a\'jti: : r. ' f hCG corresponded t 100 |Aq . 
AlTPrnati ve methods tor purifying and/o: isolating IH 
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(svntneuc antibodies, i.e. phage-der i veci , to further 
select JR. 



Auto-immune disease experiments 

Tne non-oDese diabetic (NOD) mouse is a model for 
auco-inimure disease, in this case insulin-dependent 
diabetes. melLitus (TDDM), which main clinical feature is 
elevated k Locd glusose levels (hyperglycemia). The 
10 elevated hiocd glucose levels are caused by the immune- 
meoiated aes:ru:ti:r. of insui i n-pr oduci ng 3 cells in the 
islets of Lange rharo of the pancreas; ( Bach ei. al. 1991, 
AticinsDri *iz ai. 19 9 4) . This destruction is accompanied by 
a massive I luiai i n f i It r a ti t n surrounding ana 
15 penetrating of the islets (insulins) by a Heterogeneous 
mixture composed cf a CD4 + an.; CDct T 1 ymphc ::y t es , B 
lymphocytes, ma :rc phages and dendritic cells (O'Reilly e: 
ai. 1991). The easiest and most, reliable way to detect 
tne onset of diabetes in these mice is to test for 
20 glucose levels in the blood. 

Tne KDD mous* represents a model in which auto- 
immunity against beta-cells is the primary event in the 
development of IDDM. In general, T lymphocytes play a 
oivotai role m initiating the disease process (Sempe et 
25 al. 1991, Miyazaki et al . 1989, Harada et al . 1986, 

Makino et at. L98t>). Diabetogenes i s is mediated through a 
multifactorial interaction between a unique MHC class 11 
gene arid multiple, unlinked, aenetic loci as in the human 
disease. Moreover, the NOD mouse demonstrates beautiful!-, 
^0 the critical interaction between heredity and 

environment. Differences between the cleanliness of the 
ho us in:: standi t ions illustrates how environments factors 

on of diacetes-mediated cenes (Elias 



can e 1 1 e . _ r . & 



i u t c - i mmu n itv r e c: o r dec i n 
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boeI . studied alter the** antioen? were detected as self 

• . - k - t - - f -.-.r-pnt- i-:ner standma the r o i e 
that ' lhoSfc auto-antigenf play in NOP diaDotP* may allow 
ri.s-.nx,::,:. bet weci. : :zn.a:y pathogenic auto-ar.t: gene 
< a„ d auto-irniuuraty that i, -r. epichenoinoncr. . Moreover, one 
,, lf , l]Ja n. nana that I LW pat ior.t ? are aenetac-i.lv 

an i par.hoae:i i .rally hetc-roaeneou:;. 

a :;ypi-ob :cnai?uc::r.a- n-. - 

,w err ,, ip ,,, a , t demonstrates imiitrating cells 

• - - , " eio.pL- ^ k f a f '3 e , LI' Li t 

10 sui i.aundina the Dioca vessel.', * , ~- - t.k.. 

>h „. :,:,oc :; , typicalJy stiJJ clear at 6-'' weeks, 
inl-ittat.iru? coin than reach the nnets, oitnei 
sui rounding t.hem or a-oumui atone at one eel-,, between If 
and 11 weeks, the iniiltraunc ceils penetrate into the 
(< , sletf ana -. h ,. .slots became swollen with .lymphocytes. A: 
mentioned above, difie-ences between the housing 
renditions and na or obt , i oca ca 1 and environmental factors 
effect tne penetrance or diabetes-susceptible genes. 
..... ; , iindiri , ryposaily between 14-V: weed NOD mic 
ovi:om . diabetic. However, this varies from lab to lal 
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reside;:] not w ; r h the antigen specificity recognised by 
the TCR, per se, out with the phenctypic nature of the T 
ce...i respcT.se. Strongly p'darised Thl T cells transferred 
disease into NOD neonatal mice, while Thl T cells oic 
5 n «-»*:. , despite being ..activated and bearing trie same TCP. as 
the diabetogenic Tni T ceil population. Moreover, upon 
co-transfer, Tn2 'I cells .: jala n :> t ameliorate Thl-inouced 
diabetes, even when Th2 sells were' co-transferred in 10- 
f«.iid exces.: (Pakala et a 1 . 195*7) . 

10 Tni - polarized T sells sar. transfer disease In 

nes»naral NOD mice, something Th2 -poiari zed T :el Is tail 
to do, both Thl- ana Thl -po la r i zed T ceils za~- transfer 
drsease in NOD. acid mice and other immune- sompr omi sec 
recipients: . Thl -med i a ted diabetes in NOD.scid recipients 

15 exhibited a longer pre-di acetic phase and a lowered over- 
all msioer.ce. Mo.r eover , the aiabetic lesion oreatec by 
Thl sells is unique and quite unlike the lesion found in 
spontaneously diabetic or Thl T cell-induced diabetes in 
either neonates or NOD. scad mice (Pakala et ai. 1997). 

20 In addition, IFN-v correlates with aiabetes (an NOD as 

w o 1.1 as i r. n uma n s and a n t. i - 1 FN - y p r e v e n t s disease; under, 
disease IFK-y-f cells are 1 present in islets and antigen- ; 
specif! i Th: clones accelerate the onset of diabetes 
flakaia et ai . 1997, O'Garra et ai. lo>9/.. Furtnermore, '< 

25 Th 2 ceils oil v induce insulitis in neonatal NOD, but have 
the capacity to induse diabetes in lmmuno-compromised 
NOD.ssid; also, disease is inhiroi t abl e by anti-IL-10, but 
not by anti-IL-4 (Pa'oia et al . 1997). This suggests tnat 
non-Thl type regular or T cells are present in normal 

30 m_ce, but these a re absent: in immunodef i cient mice. These, 
results stress the existence of cells regulating the 
balance be t wees activated Th - s ub-popu 1 at ions . Pes s i b 1 e 
d l s t u r u a n ce s m this balance induced b y a 1 1 e r e d 
reactivity co such requiatcry T ceil poo a 1 a 1 1 ens can 

35 cause immune -meal a tec: diseases, which results m absence 
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,.,„ Lh , cicv,-iopn,ent ct aaat>«te. ■• 

vitro mode.; . , , Lrea r.nic-nr. 
- in aiv, we found tna' .:cr,n,>. 

' ' , r r . ,- h .-, hCb preparation i'. - 

oi MO- - a9 - , n ,. k .. i , v or inhibit t.ne 

. - 1!;Jf .i- for a monr.ii i.an 'Jtip - 

tnree times » *-e». - cf LO tal s P iees 

ci diabetes, in addition, tr^ ■ 

♦-n-co treated NOD nv.ee 

di.^* in nod..^ w h e™.» - 
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■ L , e£ n cells cannci . 
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readme, j n instarccS o r s 'J s c a i r. 6 ci n y p e r q I y c e rr. i a o 1 t o 
mmol/i animals were killed to avoio prolor.gec discomfort 



Immunohistocheiaistry . Mire were killed by 001 
> asphyxiation. The entire pancreata were removed and snap 
frozen in 0 ZT compound (Tissue-nek} for cry-sectioning. 
S- jm cryo-s ec t i one were obtained, air dried, and stored 

at 2 0°C until used. Formalin-fixed sections were 

dep ara f f i n.i sed in xylene and =: 1 rohol , and stained witn 

10 hematoxylin and e:>sin for general morp>no 1 :> gy . 

Immunouir st ochemist ry "dr insulin was men performed using 
a two - 5 t.ep prxoij.: . Endogenous peroxidase activity wa s 
blocked, and slide.: were incubated witn r- rabkit 
ant i s e rum insulin ( Da oo Corp . , Carpenr eria , CA; 1:500 

15 in 0 0 normal mouse serum for 10 mm) . After washing 

s t eps , = tairiir.g war revea Led wi t:i horseradish peroxidase- 
cor/ujcated ant i - rafcbit Ig ( Da ko ; 1:500 in 5 ! ? NMS for 10 
ruin.' , developed with amino-ethyi-carbazole (AEC; Pierce) 
for 10 min ano mounted in cr ys t almoun t . 

20 

In vivo anti-diabetic effect: NOD mice at tne age of 11 

weees were treated with PBS (n-4», :00 IL 1 Pregnyl (n = 4)/ 
or 6 0 0 1U Pregnyl (n = 4> i.p., 1 times a week for four 
weeks and diabetes was assessed as mentioned above. After 

25 four weeks the treatment was stopped ano the PBS and tne 
6 J C 10 Preqnyl group were oilled after one week. The I JO 
Hi Pregnyl group was left alive till tne age of 28 weeks. 
Spleen ceil transfer. The spleen was removed from 630 TO 
Pregnyl treated NOD and ?30 control treated NOD mice, ana 

30 total spleen cells were recovered. These cells were 
wasnec twice with PBS and 2 0 x 10'" cells were i.p. 
trans i erred into a t-wk-oid MOD.scici mouse. 
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Transfer experiments: 

Tcr.a- s P :,e:. c,Ms were recove: c-:i 

: - r . . t l-M I supr lenenteo wit:. 

XI eO ai:G f IT. -i- : i 4 

.. ■ _ r . p . - -;;r i ; ; ; : mc/ml and 
... : . with 306 Ii',m. Ik-F , >0v ma/rn.i 1R-U.- 



L / » • ■■ - 

e u b a t o c i 



Flat ee were t hen - - 
, enr c. Alter 4Srns eel!; wor, twice wa: 
v iC colli: we:.- t i anri er red ire 
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st ioer: cei l.r (1 >: J 0' 



In vitro restimulation. Total 

, ^ .... : .... vr.-wk-old NOD wore s t .i nvui a t eoi in F/OMI- 
eiie.ee':,:, 10, r» ««h ..r f -col,. -10 ,.g/m. c, 
„ ,, st c, anii-CL-- .K^dl;^ W/,.. with different a=«, 

.: 0 -. ->,'• •>.(;•-., 600, 8 0 0 H!/mi ■ , Fracx. i -ru 
- ■ r0 ;> M: , Fraction ?-0 (200<g/mi>, human 

become: nan- hCG, «-hCG, and P -hCG .each at 200 ng/ml) m 

Weil- with anti-CD3 coat me 



, : ^ r .- . r cn; - -wel 1 elates 
20 were' 



. - h wit-v- II -2 (40 :U/ml/. Mates wer 
mp 1 erne n t e o v».ie; ii-j - \ ^ 



e; eo at 
rub a tec 

.. r. t ■ 



e, C02 in ai: for 48nre. After' A :h: 
r h- supernatant; were ce.a iect ecJ 10: 

:1: W er- isolated : ron. total sp.een ce_ 
— ■ ; iP ,-i : :M ni: .; a ted ae ment 1 oned anovp w.tt 
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obtained by negative seiectio:. due tc complement 
depLeticn with antibodies specific for 5 cells, NK cells, 
mo p. icytes /macrophages and granulocytes . Cells were 
further purifiec using magnetic activated cell sorting 

5 witn a cocktail cf biot inylat.ed niAbs against CDllo, B22G, 
Cb£ and CD4 0 , followed t y incubation witn st rept a vidin- 
■conjugated m l c r a be a a s (["ulteriy Bio t e c; h , Bergi s c r. 
Gladbach, Germany: . CD4- cells used tor experiments were 
always 90-9:: % purified ,-.s determined by flow cytometry. 

10 For primary stimulation! purified :i)4-f T cells were 

cultured at 1 x 3 0~' cells/well in flat bottom 96-well 
elates -.Nalge Nun-.: Int., Haperville, II, USA), and 
stimulated with plate-ioond anti-CD:) niAb :]45-2Cll, 2 c" 
rT-.q/mli , a n 1 1 -CD2 i , and 1L-2 ;'5 0 U/mi . For 

15 different. Latio" of Thl ;ei is, anti - IL-4 mAo (11B11; lI 
n.g/ml) am: I L-12 (10 ng ml ) were aided to the cultures. 
Priming fir Tn2 celts was with IL-4 (35 ng/ml) and anti- 
IFN-g mAb (XMG 1-2; 5 mq/ml ; . Furtnermore, in Thl and Th2 
priming conditions, alsc 300 IU/ml IP-P and 100 mg/mi IR- 

20 U 'LMDF m trie presence or absence of blocking anti-IL-lC 
; 0 ma/m.O: f ant: -TGF-c .10 ng/ml • , and VitD3 : 1 0 mg/ml » . 
Unp rimed cultures contained only ant:.-CH3, anti-CD28 ano 
11-2. A.^i doses were optimized in preliminary 
experiments. After 1 days of culture, the ceils were 

25 wasnec 3 times and transferred to new an t i -CD3 -coatee 9c- 
well plates and res timu^a te d in the presence of I L-2 (ft 
II /'ml} ana anti-CD28 (10 mg/mi;. Forty-eight hours later, 
suoernatants were colie :ted and assaved fcr 1 L- 4 , IFM-i 
and 11-10 production by ELI SA as a readout for Tnl versus 

30 Th2 pc I a r i ration . 



Ex vivo NOD cytokines experiment: 

... n r orients the suite:: in t he product isn c f antitodie: 
iron. Tool to I cG ano ether c ..asses appears tc be lira- 
unae: T cell control mediated by cytokines . Dominant 
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prcciucr.irr. : : und,o the ::i:;aeno- of massive 

production o: I KN-aanir.a , wniie *l':iL pciari sat : on inducei- 
isotype ywitrhiru; ii. h :o, lis to IgG: production. We 
:i c,c;:>:,:: U.\ ~ i c- tne c: -1 wee>:s with PES i:-*- 

>: I:-,-: its 1 j. aOll .;•!. .. : Ir.-r '. , I?<-i\. , IR-r'J, 0 r 

reoombi n0<0 * i nCG rhC:.) :n comhinatie:, with 1 i- - 

r .. ; ea-on with "in n;o: i - »" - f o : throe nays. Totd- spit.-*:* n 
Ct e :1: , Wv ,!>. isoiatec Iron, a roups ano stimulated with 

;,ro ;;.r o^ted rt ::t ; -Coo >o men: i oned nor re. At different 
virm , p C . llV-:; ;;ytoKO:es a roJ p r o 1 1 1 c r a 1 1 c n was measured ,:0 
I j f..ws : an* : - '0 stimulated proliferation (t- 12, l l 4 , 4 • ■ 
I,. , - s i.ivu I a t ed J KN-oamnia :t ■ o4, oi , 4b hi , I.I .- 

izx:\ilL\.'~.i luGoh: production ' day- . 1 n order t., 

deterrrnh- i. he el loco c, i ; k treat men: on Thl no .1 a r l sa t i on , 
wo i solar en Cn4" eel is and per! ormed Thi po.aosaoon 
assay o a : n i e n t i. o n e d b e 1 o r e . 

BAI/B/c experiments : 

oo separate the i mmu ne~ mndu 1 a t : no: activity of I R from 
:x. y uer:ef : Jin rijnical o feenn we treated healthy 
BALE 0 c :r. o'> i . }. . with ov.no in IK-': or 1 Je mq 'mi of II-- 
IJ/LMOP' n r ' - • Thin strain i s aeneraliv considered to 
r * clC - up. n. srimm aticn with Tin. drive, immune reoo o- ■ . 
o f t e r i on r d a y s o I. t r e a tone nr. wiofi IF., t aril i e a J h 4 -» 
S[ : ... . : from --nor:., and IP-F treated mice were 
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IL-10 knockout mice experiment: 

To determine the in vivo effect of IR-P in IL-10 gene 
targeted fIL-lOKO) mite, we treated such mice (n = 2) i . p . 
w.th 3 J 0 IU IR-R ' day for -\ consecutive oays . After 4 day? 
of treatment spleen and lyrnpn noaes cells were recovered 
and rested for t.neir ability to proliferate in response 
to LPS and anti--CD3. In addition, CE^ + ceils were 
purified from control and IR-P treated mice and analyzed 
for Tn polarisation potential as mentioned above. 



NOD bone marrow cell suspensions: 

Tn : rder to determine IR-induseo effects on ae ntriti: 
cells DC > deriveo from bone mar row ( BK ) , 3M of 9-wk-cid 
female NOD mice [n-2) were isolated and incubateo with 2 C 

15 no/ml GM-CSF ( 2 . x It' cells/ml.) for 6 days and at day 
.—.-Culture with .: 1 2 I -J /ml IR-? o r LCO ma /ml IR-U ( I R - J , 
TR-V-F:-:- [ superaex Tt-der.ivedj , or IR-V/LMDF [ FDC- 
derived]) for additional 2*4 firs . Brief Ly, femora and 
tibiae were cleaneo cf muscles and tendons ana ground in 

20 a mortar using Z>BSS-FCS. Cmqle cell .suspensions were 

ob tamed b y as p i r a t. i o n t h r ouah a 2 2 q a u 3 e neeaie into a i 
ml syrinae, followed by sieving the cell suspension twice 
over nylon filters (mess size LtC and 33 mm respectively; 
Polymer: RES , Kabei, Amsterdam, The Net her Lands ; . 

2 5 F u rt he r mo r e , i n < o rder t o k n ow whether IF: has a I s o effect 
on the maturation of DC , BM from NOD mice were also 
directly co-cultured with GM-C3F ana IR for 7 days. At 
d a y 8 ail cells wore analyzed b y a flow oytomerer for 
e x p r e s s i c n c f t h e following markers: CDld, C D 1 1 c , C D 1 4 , 

30 C C 3 I , CD4G, CD4 2 , CD80, C D36, CLC5, ER-MP20, EF.-MP58 , 
F4/82, F-cac, MHC I I , MHC I, R B 6 8C5. 

A s i m 1 1 a r e x periment was pert c r me a w i t h BM ceils f r cm s 



10 



49 PCT/NL99/00313 

WO 99/59617 

Allo-Mixed Lymphocyte Reaction (MLR) : 

• n orne v tc . l6 5^ the :inniu:;osi:ppressive activity oi IR or. 
transplantation rejection , we performed aiic-MLK. BK 
.^ii; :r -,~ ' : .-wk-r;d terra ie BAIT-:; were isolated c,s 

mentioned above una treated wur: .recombinant mouse- 
imGM-'/rr < 0 r ng/rr.I and IK iIF.-F; '.vOt I'J/ir.l, Ir-U; 30; 
mq/n; :, -- ; ; 30 0 ma /ml, T h' - U / LMcK ; 300 mq/mi: for 

i> + t(- - " • »v« rHr. -;m" nor cited were : rradiar.ee 
r/, : -)C-{ rad ana ee-rultured w.ith splenic CD3' + eeUs 
.isolated irorn ^wk-ola female Cr,7BLo/Ly. These C33' and I 

w .-.>.- cultured c various ratio:- and T eel: 
proiiieratien war measured via ! H ] TdK incorporation iO.i 

. , . . ... ■ nr« -he- . :.c:- "J ,-, h *: CUitUie'j. 
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Cytokine ELISA . I L-4 was detected using monoclonal ant 

IL _4 antibody II-EU: as the capture antibody and 

revealed with biot inated-con j uqated rat ant i -mouse 1L-4 

■ , nt ;;, nH ., 'Pvr-.r "MtV- '"c T FN — v was detect ed 
monoc .one diitCjoav * n v ^ r ^ e... ..... . 

usina mcnociona L anti-TFN-y antibody (XMGI.2) as the 
capture antibocy and revealed with oi o 1 1 n y ia t eo - 

^ - »- . - - - • • » . i FN -v nionc I on a L ant i body 
; F 4 e A 3 . r c t t case.-. APT S s u 1- s t. r a t. e w a s u s e d t o r 

de tec t a cii . 

Fiar "..(-wollf, F::lr-r: 391.'-, Mac rot-- 
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ilFN-g;; 0.1 mq/mi 2AS . ] (IL-10; ana BVD6.24G2 i I L, - 4 i ■ 
and mcubateo overnight at 4 c O . After washing, 
s t reptavi din-peroxidase ; 1 / 1 5 00 diluted , Jac kson 
Immunoresea rch , West Grove, FA, USA; was added. After i 

5 hr, plates we re wasned and the reaction was visualized 
using Z , Z ' - a zi no-bi s - ■' -e: hy 1 1 enz- t hi a z: i ine- 6 - sul f onic 
acid (ABTS, 1 rag/ml, oigma, St. hours, MO, USA). Optical 
density was measured at 4 14 nm, using a Titertek 
Mnltiscan (Flow Labs, Redwooc City, USA). The amounts of 

10 IL-12p70, TNF-a and TGF-o were measurec with commercially 
available Eh ISA kits (Genzyme ''dorp, Cambridge, MA) 
a c c o ::. ding t c t r e pro toco 1 s pr o v i si ec b y t r. e ma naracturer . 



15 Sepsis or septic shock experiments. 



There are tnree sommon mouse models usee to investigate 
sepsis or septic shock: high dose LPS, low dose LPS with 
D-Ga 1 a c t o s ami n e s e n s i 1 1 s a tio r. a n d 1 o w cose superantige n 

20 with C -Galas t o s a rn i n e . 

One of the first models use.;: for investigating 
sepsis or septic shoe < invoivec treatments with rather 
large doses of LPS in tne inter-peritoneal cavity 
(between .300- 1 2 00|ig } . Mice are quite resistant to 

25 bacterial t o x i n s , y e t s u c c u mk t o t hi s h i q h dose. It has- 
been su cues ted that a nigh dose if LPS m mice might 
correlate with a lower dose in humans (Mietheke et al . : 
Approximately 7 0 > of sepsis or septic shocks in human? 
are caused by j r am-nega t i ve bacterial endotoxin and ur to 

30 30- are created by ex s toxins released from Gr an:- pes i 1 1 ve 
bacteria. The traditional endotoxin- the distinctive 
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, r ^eruc t .:-V ar.ci strucuraiiy diverse, a, mn.r 

;;; a ;,,-, 10 na, ,,rc u> 3 , nas sinuari^e, among oonur.on 

- v- bacterid ana , core lipid ?-- that, is ha an: 7 
a i am- re a d - v - 

.ip: •••• • ■ 
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veu . ; -V '.. . atonal species, me 

L ,. u: many ,: in,- tc:,ic properties 
. n m:mm. .:.<. system:.' etrect 



v- e ? pons i ^ ^ 

,, systemic etrects r. : endotoxins, sum a: 
r .rne!v mediated by macrophages, since 

rrrid , I!; , — >- - n5J,lv ' 

th ,. toxin ,Freudenberq el. ai • l^t ■ • 

n ,, r . • ,rmon:y usee mode] o< -ndotoxm sepsis 
liepti; . p,h,-k ni:es advantage M the mcreasea 



.... n ,;..ses •-: LF'f' alter 



. _ b . ; x t ,,i B7-.LB/C mic. ' r 
Lolna simultaneously treated warn G-mtosamme 



( ;)-ud. 



i Th^s r-Gal treatment dramatically 

£o: ; iici ... yp ,. .-^,.a JS in a period c f *-7 H. T hl , s».^. 

4 - 1 nnidv media tea o\ 

_ , . e c t c o : e n a c t c xin seen', to be ^- 1 - > 



C ert,i- mediators are undoubtedly mor> impcrtant mar 

se P sis, probably dozens oi orgamsn- 
;; .. den v,c mediators imeractina, acce ie r a t ma , 



haqer- . sutiorrez-Ramcr, et 



a n ci : 



. r ,,db cr, arother, are r esc mn , • - • 

path-oenorir - I moms cr septic shock. 
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b i ood pressure-, sue:: i n h i b i t i o n ma y reduce tissue biooc 
flow. (Bennet: et ai . ) . 

Endotoxin can also activate the complement cascade, 
usual-: y v-.a the alternative pathway. This results in the 

5 release of the anaphylotoxins C2 a and C 5 a , whi oh can 

i r. :lu ::e vasodila t at: c n , i r.crea sec vascu.1 a r permeabi 1 i t y , 
p 1 atei et aggrega t io n , act i va 1 1 or. and aggregati :>n of 
neutrophi Is. These complement -derived mediators may toe 
responsible in car* for the microvascular abnormalities 

10 associated with sepsic or sept: o shook. Further, 

e ndctoxir. can result in the release of bradykr run via the 
a •: t: :. v a 1 1 o n o f Fa c t o r X 1 1 ( H a c ema n f a ■: t o r » , e a i. 1 i k r e i n , 
an d ka n log en . Branoymin is also a potent vasodilator and 
hypotensive agent. I.?.: activation of factor XII also 

15 leans to intrinsic a no (through macrophage a no 

e n dothel i a 1 c e .1 1. r -: 1 e a s e o f t issue f : a c tor) extrinsic 
coagulation pathway activation. This result in 
consumption of coagulation factors and DIG. TNF also 
activates the extrinsic pathway and may contribute to 

20 t n e s e c o a g u 1 a t i o n a b n o r ma iities . 

'Different met^bo 1 ism of the arach: doni :: iicid cascade 
are also known to cause vasodilatation (prostacyclins;, 
vasoconstriction (thromboxanes; , plat.eiet aggregation; ci 
neutrophil 1 activation . In experimental animals , 

25 in n i bit i n g :ycl o - o >: y g e n a s e or t h r omb o x a n e s y n t hase h a s 
pro: tec t e d against endotoxin E-hook. Elevated revels of 
thromboxane B2 ( TBX1 j and 6-ketoprostaglandin Fl (tne eno 
p.r :»:iuct of pros tacylin metabolism) are present in 
p-at^ent s with sepsis. k number c: cytokines can cause 

30 release or these arachidonic ac.d metabolites rrom 
endothelial ceils or ieukocyt.es. 

In a srmilai fashion, exotoxin shock mode ^ o-Ga.. 
sensitised BAXB/c mice are treated wits low doses o: 
T5ST- 1 or SEX. These super an t roens stimulate tne 

35 proliferation anc activation ci a large proportion o .: 1 
,~ e -Is. 1 n r.ac: , t h e T o e 1 1 a:;;: v a 1 1 o r. i no u ceo r y ones 
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s'jpei - di:tiae:i^ can almost, be viewed as a polyclonal 7- 
ceii flc:;var..or; 1:. :hri' T-cells expressmq a specific V- 
bctu :aro..jy jrc a '1 - aravateci through ncn ant:aen 
p r.- : ~ b i r: ;i ^ r c : t h ». '1 :7 R / M : : 1 1 and su pe r a n t i g or. 

. F.i au r •-• ! 0 , . 

i -■ mj act. r. sam ha;-- been a ha wn t c bo a iranscrir*:::;. 
.Kh.huto: which t.aiqets ihr :;vei , . nt.crton nq with tne 
-ynt.noa: :■ c :' ari:te rhaaa prouano It is be.l.ieved t.na: 



♦ ne?r ;i.'i;t. o he; so j : c-t o l ris iniao 
dero:-:::y . : dcctci. ; vat c TN Fu . I 

♦ reaf.men: ii: th-- a ow a- s> ondcio 



h o i p t n e . lve: 

I a cr L'-Ga idc t. ca sini n- 

I I c r o x o r. o x a n mo d o 1 i . 



.icorr.paai a; by Thru mediated no pat. :. o apopt osis . L>- 

; ,:,•! i-onnv t r vat. men: a i cm.- oooa not result in hepat :. : 
hvov * csi a , ana the:-.-o orqan damaainq eltects can be 
neuUciiiseci m both tow dose mode J s by neutralising anti- 
TNFa ant : bod: es 1 on t 1 e :: r e a - Ramos e t. a 1 . lr^ Q A. 



Mice used in sepsis or septic shock experiments: Female 

bet. we en : -<-\l weeks ct age were used 
The animals were bred in our 
•if: c r: am o a e n - t r e e c o n d 1 1 i o n s 
u- toco is described in the Report ,: t 
Animal o _: : e n a <- a sso: i a t i c n s i FF.L A a A 



HALF / : ana FF1 :to; o: 
ror a I 1 ex pe i : me n t i 
:' a a ; 1 i * y undo: spec 
acre rri: no to the r: : 
Fn ? ■' I • • ah Fa i * a t ... ; ■. 
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Injection Protocols: Toxic Shrek ,'TSST- ■ «; P- 
Galactosaminej m=6; . 

For the exotoxin mode;, Balb/: mice were .xaiectea with 
20mg D-Gaiactcsarrine dissolved in 100 ui sterile saline 
solution (9t; i nt rap e r i oc neat i y . They were tnen given 4|a 
g of TSST-] cissclved in lOOul sterile saline solution 

injecteo s ubcu t anec u s 1 y in two sites approximately 
.5cm below each shoulder blade. Control groups were 
injected with either 4 pa TSST-I subou t aneous 1 y without 
D-Gala riosarune, or reared with D-Galact o samine alone . 
A group oi D-Ga i act. os ami ne sensitised Balb / c mice were 
also pre-treated o.p. with 700 IU IR-P for ? days before 
the treatment of TSST-i. 
LPS mode . (n = 6' 

For on-:- endotoxin model, Balb/': and SJL nice were treated 
r.p- w_.th 6S0 ll :j LPS. Control iiroup were treated only 
with PBS i.p. T: test tne effect of IR-P, we also 
pre treated Ealb/c and SSL mice with 700 IU for 3 days and 
then injected with 600 |i o; of LPS . Moreover, a group of 
Baib/c mice was also prefreate:i with IR-U fractions ( IR- 
Ul, IR-U2, IR-US-0/, eaon with same doses of 20D yie i.p. 
for c days and then injected with 00 0 fig of LPS. 
In order to test low molecular weight fraction, we tested 
IR-LYLMDF (whicn also contains IR-05 [ < i OKda ] fraction ; , 
IR-RS • obtained by met ho ; ) , TR-A and IR - A" (obtai ned by 
method I , ano their fractions obtained by methoo 4 for 
anti-shock activity. In addition we also test tnree 
fractions from peptioe column (F]-.r) for anti-shock 
activity [methods arc shown elsewhere in tnis document. . 
We a Is- treateo Baib/c mice with 700 TO IR-P twice 
a f tec and 2 hours of injection with LPS respectively. 

Semi-Quantitative Sickness Measurements: Mice were secret: 
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:ier.er:aDie t>ena v ioi: r 



uiri-r once? : : em norma- 

- rpriex, responds te s t in:; ". . 



;_ percclat ea ru: , r» 

■ su;::. ;:■ : ai c:« :ie , 

neciit :iv ::^usl . 



.si:-:.t.s- ~ " :*F : - ^au'.. , pa: 



wnor nana.i ea , : a 
s e 1 1; .1 r i o . 

] < % r\ . : ~*a * i 



who:, a - - r : ■ i : ■ - : 1 e w 



h> quit - i mmca . j - 

1 Laboured breathing, .inability ov i te -i i a: 

cl ::er be in a : - lie-: . t.ce-K am ■ : :i nr.;:, ^iciirixi 1 . 

WBC and Platelets Counts: i K ti-l ^ bK.-oe way or-tame^ 
15 tron. .. random! y selected m i.ee re; groux utilising a t a_ 
l.lee;; methei a: t h<- : 4 i^ u: ■.ime-poi.nt i i om TS'JT-l mou-. 
Wh~'- r - war. collected i r: F.DTA tube;' and analysed ::. 
an automated blood naematology analysei . 
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DATA ON SHOCK 

An una .: r ana r. / ea t/uen 1 e ; ^ - 1 n-wk- i • '< 
cL-ta;ne:: iron Har.an were- usee in rbu- study. Am ma- 
tt c . r . : ; n : ; i v r r a n d spleen:- we r • n >: s i :• e * : c : 
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R hiii ci alpnia, PA , USA ' tor 3 days ( t = -3, r - - ~ , t - - 
1) each with the same dose cf 2 jC mg i.p. and then LPS 
was injected at t=0 h. A group of mice was also treated 
wish TR-P or Dexame tha sone twice i.p. after 1 and 2 
5 hours of injection witn LPS, respectively. 

B 1 :j o a re s i : F r oir. e a c h g r cu c b i o cd was w i indrawn d y a 
tail bleed of 3 mice at eacn time point (t = -72h, -in and 
s; and pooled f tr routine measurement of leukocytes, 
10 platelets, plasma enzymes LPH, ALAT and A8AT . Mice were 
then sacrificed and Liver and spleens were excised and 
studied as indicated below. 

15 Transplantation model: 

Animals and treatment: In order to determine whether IR- 
P is able to protect aiicgraft, we treated BAL3/c mice 
(n=5! with 600 IR-P/day i.p. or PBS for two aays. 

20 On day 3 tail skis of S5 7BL/6 donors was grafted to the 
dorsal thorax o: IR-P or PBS treatec BALB/c recipient? 
using a modification of the method of Biilingham and 
Medawar. Grafts were considered rejected when no viable 
donor skin/hair was detectable. After transplantation, 

25 IR-P pre- treated BALB/c recipients were treated for 
additional two days. 

EAE model (MS) 

30 

Induction c: LAB. 3 - 1 .1 week-old femaie SJL mice in=: 
were immunized s.o. with 5 0ml (0.5 mg /ml ) of PLP-peptide 
at : to different, place-:- ;t=S . After 3 A hours 10^ 
Bcrdetella pertussis was injected i.v. rn tail. 
35 Subsequent .. y , if tor "1 ; t. = 3 hours mice were again 

immuni ze:\ with Borae t e 1 _l a pertussis. P r or. aay mice were: 
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£ , ca . , : : : : 1 low: : 
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j:;t. re 1 a roup was 



v > (/ : . * e ci w i L i a s a me v c - ume 



20 Streptozotocin 
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hCG fraction preparation and characterisation. Gel 

5 filtration of the solution of 1 or 2 vials of commercial 
grade hCG-Pregnyi 75,000 IU/vial ) was performed on a 
Pharmacia FPLC sytem equipt.ed with a Superdex 75 column 
(HP 5/30) (Pharmacia, Sweden) in PES . Sample load volume 
was 1 ml. The flow rate was 0.5 ml /mm for 45 min 

10 fol low-id. The 1 minute flow rate of 3.2 ml /min was 

implemented oecause of tne viscosity of the commercial 
grade icCG solution which h^s a man lactose content. nCG 
a no a very low amount hCG tore fragment were present in 
the relatively purified Pregnyi preparation of nGG anc 

15 their positions were used as internal size markers. hCG 
eluteo as 7 3 KDa molecule and the hCG p-core eiuted as a 
19 oDa molecule? on ge.L filtration. There were 1-5 
fractions collected whereby fraction 1-2 contained hCG 
and fraction [':■■ contained the hCG (-core fragments. 

20 Fraction 1-2 anc fraction ;'-5 were tested for ant i - 

diabetic effect by treating in vitro total spleen cells 
of 20-wk-oid NOD and transferring them into NOD.scid. In 
this way human recombinant hCG, ot-nCG, and p-hCG "(Sigma, 
St. Louis, MO. USA were also tested. 

25 

Gel permeation of IR-U and IR-P: Figure 15 represents a 
FPLC chroatogram of 5 0 ul of undiluted IR-'J sample. Tne 
running buffer was PES. The chroraatograrn indicates A 

30 ma ; c i peaks a r 71, 7 " , 15 and 1 C kOa . T o identi f y these 
peaks , a sample of 507 u i ( containing 5000 TU« of IP.-P 
: Pregyr: i ' was applied on the same column under- simiia: 
running conditions. The profile obtained (figure 16: 
displayed a 1 s •:. t n e s e 4 peaks ait h o u g h the ratios weie 

35 different. Pea 7. fraction 7 represents alpha /'beta 

he t e r o-c i me : h 77 7 7 7a wr.r 1 e :r action / re ore sent- - 
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. • ...... ...rt^irntrs ;,: these -nam- or bet.a- 

^siduai chains ar.a other raoiecuies ,IL-JC k Da; 

,.>-sr, these result* we concluded th„: ri:s: ^^ st£: 

.. , r . • + " -actions tha: 
vr r.r cir.r trie .va:r>: n>a . • - r. - ^ •-■ 

1>t . -ieser:r in c^io:.m,: precarar..:cr. f as eoo.o 

i>v . .v-rttw. We r.amea : :\vu. u.<- ^ — — ' 

7r n- : r, - ? • ' ti.--! 1 ''- 1 Ipooied] : . Fraction 

: I p.-. ] (j d | i , i 1 - ■ — O - , * t- ' 

contain, „o protein o, protein .es, than 10 kDa weK.hu 
, r ^ddi t ion overJappjnc ::a>,i «•:..• - -«••.< • 

j j.' a; , well as a r. TP-0 whi ct. u^aesteu .-ovaient. bindine 
, r . r ,,,.:. secies preset in un.se tractions. 

^ u„ ,nH further treatment of 

Anion exchange cnruuiaLuy^^^ - 



Further separation o: the overlapping iiactions 0 and ,, 



IR-U and IR-P: 

ti 

was nor-,- on a 1 r.U MONO v HP anion exchange column. 

riour . - 7 .opresents a ch romat oqrart: of 50 pi of TR-n 
l am ple diluted 1:20 in PBS. Two majoi protein peaks 



L u t: e :; a t: 

suqoecrinc; covalent bindina between these protein 



v; and 05' buffer 0 Put were not separatee 



r, usinc , diacontinuour r.lution graoier 
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:cre ana monomer ic proteins is excess. Peak 4 (10 kDa ;• 
also disappeared due :o the reducing treatment. 

A similar reducing treatment was applied to sample 
of IF-P (Pregnyi}. Li.<e the profile or the IR-U sample 
a .:.sc treated, hCG (Figure 19) displayed the decrease in 
pea-: 1, increase in pea.*: 3, while a new protein peak 
appeared retween peaks 1 and 2. Moreover, an increase in 
the breakdown product peak K10 kDa.) was apparent. 



Transfer experiments : 

Tot:*! spleen cells were recovered from 9-wk-old NOD ana 
stimulated in vitro in RPMI + supplemented with 1 0 -h FBS 
wits coated ant 1-CD3 : 1 4 b ~ 2 •:: 1 1 ; 25 mg/ml ) and IL-2 (50 
Ll/ml; along with 300 lU/nl IR-p, 100 mg/ml IR-U3-5 or IR- 
U/LMDF. Plates were then incubated at 37°C ir. !: % of CO- in 
air for 4 3hrs. After 4 8hrs cells were twice washed with 
PBS and 20 x 10" cells were i.p. transferred intc an 8- 
wk-old NOD.scid mouse. 



In vivo anti-diabetic effect of IR : Four 15-wk-old N05 
female mice ( n = 4 were treated with PBS , 300 10 Pregnyi, - 
c; r 000 JU Pregnyi intraperitonealy, 5 times a week, for 

25 four weeoo After" the treatment all mice in *;he PBS <jrcup 
were diabetic (blood glucose > 3 3 mmol/i), they lc>st 
weight and looked uncomfortable, while the 300 IF Pregnyi 
and 600 IU Pregnyi group s remained free of disease. Their 
blood glucose levels never exceeoed e mmoi./I and they 

30 looKec very healthy (Figure 1 ana 3) . In order to assess 
possible infiltrations and intact insulin producing cells 
in the pancreas , mice from rhe PBS ana the 600 J U Pregnyi 
groups were silled after' treatment and entire pancreata 
we r » - : emoved i c r i mmunc-h i s t ocheirj s t r y for insulin. 

lo Pancreas sections from tne PBS group showec many 

i n : : ~. t r a. 1 1 n :_: ceils in tne pancreas arcs t nese cells 
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isierc. There were also large number cf 



:>onei:r:it ec t: 

i ymp n c e y r. t. i - . i ^ * - . rri^ 1 1 _ - \ l ^ k j. - ~ 

>■ *- i • ■■ * St ' j on 



i . riu- pa n c reaU: c 1 
war- consist en: with ou: cine: 
rpn/C?4 cell:: cIut 



.;. :hv r.umr-eT c: •■ i ymphonyi. er it. the spiee:. 



dara net. snow:. . in the 6 hi. IT iregr.v. 



."i aer 

; : : hesv :•■ 

cm cup, par^eai. were ::ee o: migration era, 
s'-rt" • «-i:tui v, <.; riiirr.be r c! new ir.su ; r; proaucir.a :s..eti 
WOIf . Trier e was a. so a decrease in th« nurr.be: o: !• 
, vmp ho .-vr.n- eid T lymphocytes m pancreas, which was 
consistent with normal levels ci t he CPb/CL;4 ratio anc 
^ L , t- ..™nhnrvtes in the spleens oi tnese nu r. 

Lilt.' li Lili.i. - ~- • . 

Mice iron, the 300 1U Preqnyl group were Kept alive till 
the age ol 2c weeks. They appeared healthy, did not 
their weight and neve: had blood glucose levels above b 
mmol/: 'P.iqures 1 and 3). Immunohi stochemi stry for the 
presence oi insulin was also performed. There wore still 
in! i. It rating ceils present and some insulin producma 
i;;I ets in o pancreas . These mice were treated for 1 ou- 



wee k 



* } ■■ : y e q r: v I a 



iono with the 600 H" L-rcgny.: arour 



nc ; :r o~ rT . W k ; ;. till they were Left unrreat.ee . 
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remained heal my . Mace iron both groups were killed at 
this rime . 

In vitr: restimu.ation . Since nigh levels of I FN- y , IL- 
1, and TNF-a were reported during trie course if disease 
5 m NOD and cms cytokine profile fits in a selective 
activation of the Thl subset, we tested in vitro tne 
effect of Pregnyi on cytokine product i en oy tctal spleen 
cells and purified CD4+ cells from 20-wk-old HOD female 
mice. In order t;o assess whether the anr.i -aiareti-: effect. 

10 resi. :ies in hCG or in one of its subunits or ir ; ether 
fa:Lors contained in the preparation used , w^ also 
test-id the effect or different f rac tions ofc tamed by 
gelpe rmea t ion chromatography from Prepjnyi (Fiuure 11) and 
human r ecomDi nanc hCG and its subunits on cytokine 

15 production. The ►•effect of these fractions were also 

tested in vivo on blood glucose levels in reconstituted 
NOP . scid mice . 

We observed a strong inhibition of IFN-y production 
by spleen cells obtained from mice treated with 50-600 

20 I 'J /mi of Pregnyi , F3-5 (58-15 Kda :■ and to a lesser extent 
w i to. human reccnibinant-fiCG 'Figures 4-6 . There was only 
a moderate increase in IFN-y production splenocytes from 
mice treated with 6' 00 IU /ml Pregnyi . ?. similar pattern 
was observed when analyzing IL-4 production (Figure 5.. . 

25 In addition a marked inhibition of IL-1 and T ■ ! F - a 

production was deserved in stimulated splenocytes from 
mice treated wi: 1; 1(10-600 TU/ni Pregnyi, with a 
concomitant stimulation ot 11-6 and 11-10 production 
i da to not shown ! . 

?() 

Furthermore, trans tor experiments snowed that total 
sp'eeu cells cf 0 0 -w ] d NO? mice treatea with Fc- " or 

d i a b e t e s i n N 0 1 . s c i d a s :t imp are d t c r e c o n s 1 i t u 1 1 o n wit n 
c ^ p k ' r y 0 *•_ ^ cci N 6 L. c e 1 i s i F on u r e ~" ■ . H <^ w e v e t , n c s q n i f i c a n t 
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diabetes i:. NOP . s o : d m.: ce . 1 p. or do r t. a test whether 
Piean v 1 r i ci 5- a 1 5 c er're :: t : ThL type mi ec , we treated 
BALI: . x.rco r:^ with Tao T t Preen vol ...p. tor four day.- 
c • : id w ; ii: F H:' > n :r L . . A : t e i i a e 1 a a • na C a 4 - cells f r om 

5 ; <■■> na w». ;ri:uL : jt v:i ■ net. w 1 * n a r d .1 - C I TP, ' 1 L- T 1" cm Ab 

hours uno * ::e a ope r t « n t a wt_re o o 1 1 ♦..■<:: t ec, tor the 
ac'0?r::;:nat.::;: c: I FN~y and TP--] ay t ok i r:cr; . Wo also treated 
CD4 + cells with different clo.^es or Preanyl . Subsequently 
r. he super r.a t ant s were co 1 e at eci : or cytokine anayai ser- . 

Id 'toe r e war ^ marked ooll ooii c i I FN -y unci a concomitant 
a t i mii laid on o I TP- A f ou n d l r C P ^ o e 1 P s rrdmu] a t e d w it:, 
ant. 1 -T'Po/ I crdy • TP i - -TP.' , whip.- rr.- inverse was aeon 

j ; . ..; FP -t o - i i a t .: e ci t. a • .: : n v i :. r • w .i t h d i t r o r o n t. ci a sea c : 
Preanyi (Th.a- -Thi ; . 

15 

Anti-diabetic activity of IR-U/LMDF 

It: order teat the an t i - di abo t i o activity of TP-U/LMDF 
l < b Kda ) , w treated didbetoqe n i c o e P P a i n vitro wit n t n i n 
1 r a at ion ana with PPT 1 core r o 1 . Transf err ina o: t nor- 
20 re] la int.- NOT' .acid mice reveal eci t h a t reconstituted 

NOP. scid mice with IF.-P/LMDF treated col is had deiayea 
onset a f d i abet e a a a o omp are d X c t h e r o r: t r a T a r o ur ( re * • . 

TP no term : no the eirec; ci IK con the potential a: PT'm- 
25 -.-a. 1 :■■ to different iat*- into TP J cytokine producing 
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NOD mice witr. IR-P, its fraction IR-P3, rnCG and IR-P3 m 
combination with rhCG and tnen Thl polarisation was 
performed. Figure 64 shows that IR-P inhibited the 
production of I FN- gamma in Thl polarisation assay and 
5 thereby inhibited the outgrowth of Thl cells under Tnl 
poLanzmg conditions. There was moderate inhibition of 
tne Thl polarisation found with IR-P3 and rnCG alone, 
while the outgrowth of Thl cells was completely blocked 
witn tne combination of rh2G and IR-P3 (figure 54}. 

10 

We also stimulated spleen cells from these IF; treated 
mice with a n 1 1 - C D 3 and then at different t i me p o i n t s I FN - 
gamma and IL-1C production was measured. Figure figure c: 
snows that in vivo treatment witn IR-P, and its fractions 

15 IR-P.L, IR-P2 inhibited the in vitro anti-CD3 stimulated 
I FN -gamma production, while a moderate increase in I FN- 
gamma production was found with rhCG and IR.-P3. In 
addition fraction IR-P3 in comk-ina: i :n with rhCG was 
able to inhibit the production of I FN -gamma (figure 65}. 

20 We also measured a:u.i~CD3 stimulated IL-1C production 
i •: ~- ^ S . i : ': spi enocvt c c u 1 1 u res of these i :■ v i v o t r e a t e d 
mice. Figure (figure 6"'] shows that all fractions ( IP.-P, ! 
IH-PI, IR-F2, IR-P3? were able to increase the production : 
of IL- 10. ' 

2> 

- moe IR ana its traction promote arti-CLl proliferation 
cf sp] enocyte s in vitrc, so in order to know the effect 
cf in vivo treatment with I?. on anti-CD3 stimulated 
r r i. ) .1 1 f e r a 1 1 o n i n vitrei, we also measured the a n t l - o D 3 
30 stimuiateo proliferation of splcnocytes obtained from 

these IR treated mice at different time points ft = .il' , 1 -i , 
A :■: h . Ficure ice; shows that anti-CD3 stimulated 

eo with IR-P, and I F. -PI 
f e r a t e i n v i 1 1 . 
F; - F 3 a n a r h C 3 treated m i c - 
] i f e r a r - a s c cot a r e d t ■; ■ 
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rn ,. vh: ;:,-eci .-onrrc: mi :c CTL , while IR-P2 xn 
combination wit:: rhCG caused rhe same decrease in 

, ^„ > ._. , ,. , if -F . Moderate- eifect wa. c round ii: t 



-•i .i eroc y:es 



5 ir-r- ^ re. tea mic-,. 

l c • In ,_.^ H .r,o:i ar.ve, dominant Thl Polarisation cause 
, _ , ^ >- ^~ t t- ; i a r:' .-. r roauct icr. ur.de r the 

, - ~ r:n; iV v proouct.ion - I F!'i-ciurnm<: , . The i e r or. ■ 
10 wtr ai5, measured lqG2a production in Li'L' stimulated 

, r . n r r ^nKi *rort: IF treat ed NOP mice. Figure v-k 

s pi one - 

show , , nat hot riimuiateo spienocyte^ iron: iF-r , IK-11 

- . ^r-r.Hn -^H 1 * v i t r 1. e s t iqGla, whi-. 

a n c.i i i" - ; 1 1 v - L - 1 ^* f ' ~ ~" 

moderate inhibit ion oi IgG2« was icund witn I?.- P2 . 
,5 Furthermore, again rhCG treatment: was not. able to 

aecrefiS , t h* production of iaG.a while in combination 

-CSF STIMULATED NOD BONE MARROW CELLS: 

the effect of IF or: the ma bur at. i or. 
~)C ; from t he bo n e mar r ow , w e c u ... t u r ec 



GM 

I: , c . T : ior tt. do term 
cf oercrrtic :-;is 

tor ' davs 



bon . marrow cells from B-wk-oid NCD mice ,c 

er;C ,. , : GM-CSF. Undei these conditions the cu 
: 1"."" C from b one marrow is mo r e t n e 



rhe i i f: sorrow • 

; r- 9 0 -.. . Who: 



: n r m presence- o: GM-'toF and . s. r ^ o- 



- :ie 



t s 
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as AFC. Thi s was concluded f r err. the increase in CDlo, 
CD4C, CDSO, CDS 6, CD9S, F4/8C, CDIlc and MHC II cell 
surface markers (figures 30 ard 31; . 

5 BAIaB/c polarization assay: 

In order to test wnether IR has also effect on Tn2 
phen jtype mice, we tested IR-F and IR-U/LMDF in 3ALB/C 
mace. After the IR treatment, we isolated CD4+ T cells in 
the polarization assay. Polarization assays revealed that 

10 CD4 + T cells from IR-? and IR-J/LMDF treated mice have 
less ability to produce I FN -gamma (figures 32 and 33 ;, 
while rases e cells producer; mare IL - 4 as. compared to cells 
from P33- treated mi a a- ' figures 24 and :3a . T fa i. s suggests 
■a hat due to :ne in viva treatment with IR, T ct lis are 

15 shifted more rewards The pheriotype . C04-< T sails f rati P5S 
treated and IR-P mice treat ed with different oases of IR- 
P showed a n i n c r e a s e i n I FN - g a mrna (figure .3 £ 1 an o a 
decrease in IL-4 (figure 37) production, which suggests a 
shift towards the Thl phenotype. In order to determine 

20 whether a shift of CD 4+ T cells towards the Thl phenotype 
r s 13- I ■ or 7G? -be ta aeper.ae:U , we also aoaeo ana— II.-1C 
sand ant.L-TGF-neta in the polarization assays of CD4 + T 
sells, from IR-P treated m:ae. This caused an ir.czeaze of 
IFN-gamma production under Thl polarization conditions of 

25 IR-P treated mice cells arc cf IL-4 production under Th2 
po iar i :: at ion so net t a c n s aapps r t ed la y an 1 1 - 1 1 - 1 I aodit i on 
(figures 3 c a ra a 39 who: n s u g a e s t s a n t n v o 1 v -a me n t of I L - 
10 m Thl /Thl polarisation, with IR-P. Furthermore, no big 
differences were seen of 11.- -i and IFN-gamma production in 

30 Thl' ano Thl psci 3 r i z a t a on conditions w i t h ant i -TGF-bet a an 
vitrc treatment (figures 40 .and 4 1 between control and 
IR-F- treated group . This proves that due to a he IR 
treatment 11.-11 and TGF-bet..;, are involved . Moreover 
pari f tea; CD 4- cell from I F -C ''LMPF produce more TFG-beta 

35 t her. : n t c ells f r cm c c n t. r oi mi c t ilia u r e 43: . W hen art: - 
IT- 2 s : a n t ; - 7 T - c was added a. r. b o t f i c u 2 1 u r e s , C D 4 ■+ :; e - _ 
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tron: ccnirc. croup mi c,- | roduc, more TGP-beta then IR- 
U/BKPF treat,:,; group. This suggest an involvement or Il.-c 

ir. TC-b-beta prcdu^icn. In.: if consistent 
with lU: aat.u which croon rh fi : IdT stimulated spleen 
^o.^o- :. : o:; ; I :• t : oat coi mlo. piociucr high lovnrl ot I--' 

: • ^ 4 o c ; :•. compci i t ' '.'ort rvO re. ce . 
:; ; ..]r.(,i: cvIIj rrcir. n-r- radiated witi; UVB disc produced 
rK;If ... 10 and induced suppression c f Tnl cytokines . LET 

tl!Ki : , n: . -OLo stimulation c: spleen cols 1 r cm those- mice 
:rVl ., 1( ,,- ; rt^y :, r c cupaLle t; proliferate. We -Is. 

,.. riII1I , ir ,:i t rn- l,p:; and ant • -0D> stimulated prciif eratio:. : 

i f-t-n cd is from I 1 VP and IK t reut ed BALBoc mice-. 
Koduct on MO and ant i -CBo incucec proliferation wa: 

, )tS erveo aitei euitur, c: splenocyt.es from UVB treat.ee 
BALB/c mice (figures 4c end 4 7) , while IR cr combined 
t I( ,a tment By IK and UVB -irradiation treatment morels,- o 
,-v,,, ppp and anti-CD? stiniuiated proliferation (figures 4c 
and -i " - 

IL-10 KNOCKOUT MICE Results: 

i K ...reeer to cicr. ermine whether this chance in LBS and 

nnt : _yp ; stimulates pr cd : e r a 1 1 on : s IL-10 dependent, we 

Vt , ;;t ,.. :1 -» ] -1 knockout mi c e with TP-! or UVB . No crone- 
ir . rec :i:orateon pattern wah seen in eeoCB scimuiat-o; 



when UVB- i : : ■iGiatej 



,no II- -B treated BALB 
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centra 1 qroup: ( figure 51 ), while a decrease in 
proliferation was observed in both groups at 72 nours of 
proliferation (figure 50; , 

In order to determine the influence of in vivo UV5 'or IK- 
5 ?- treatment en the percentage of positive ceils for CD4 , 

3D3, 3220, M5/11.4 cell surface markers, we performed flow 

cytometry analysis on lymph node cells and spleen ceils. 
Reduction m B220 and M5/114 positive cells, and 3m 
i n c r ease in CD 4 and CD 6 no sit i v e eel I s w a s ob served i n 
10 the Lympn nodes of I P-P- treated 12-10 knockout mice 

(figure 52), while an increase in 2D 4 , CDS, 3120 and 
M 0 / 1 1 4 p o sit i v e c ells was observed i r. tat a p- 1 e e n ( f i a u r e 

:3) . In the UVB treated our oup , an increase in Cot 
positive ceils and a decrease in CD4 , B21C, and M:-/iU 
15 positive cells was seen m lymph nodes (figure 02), while 
no change in cell markers was onservec among spleen 
col Ic, except for a moderate increase in CD 3 positive 
■cells ( f igure 53 i . 

20 GM-CSF STIMULATED BONE MARROW CELLS Results: 

In order to determine the effect of 12. en the maturity oc 
dendritic cells (DC) of the bone marrow, we cultured bone 
marrow ceils from BALB^c mice for '7 days in the presence 
o: GM-CSF. In this way the outgrowth of DC from bone 

25 marrow is more than 0 0'; . When we cc-cultured these DC m 
the presence of GM-C22 and TP. (IR-F, IR-C, IR-OO-c, IF - 
C-'LMDF" for ~ ? days, we observed that ail DC treated with 
1:0 were Less mature than centre! DO' treated with CM- C5 2 
only. This was concluded from the oeorease in cell 

30 surface markers CDlc, CD4 J, CDoO, 0'Dto, SR-MPSc , FA'Si, 
E-cco and MHO II (figure 3 4 . More ever , moderate 
increase in. C D 9 5 wa c observed (figure 54; . in contrast . 
w n e n I """" w ere c u 1 tared wi t h CM - C £ 2 tor »i days ana on a a ; 
tne culture were supplemented \\ i t h 30 c IU /ml I P. - P c r 1. 
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AiiO-MU? Results; 

.1 n order to t:e: ; t r. r>. immune suppress i ve- activity or IF for 
: nst: a nee f or r. r a ri s r. .1 a n r.at.:cr. pu rpeses , we a I so pe r i ormed 
a J >-MLF. with BM ceils 1 rorr, l '-wk-c ■ d female BALE / o ms 

10 nient i oned above are; eai rured wit:;'! CM-CoF ( 1' «. 1 nq/mi • and 

j;« i'JR-F, J 00 T M/mr ; IP-'a ' ; C r« mq/rr.l ; II— UW, ^10 mq-'rr-]; 
] F. - F '/ 1..MD1: , 3 (J I • ma/iu lor ' ci .a y - Aire? 7 days these D 1 ' 
were irradrateu f 1 , '.)0e i d d • a ad e-culrurec in various 
r a t l o s with spi e n i c C Pi 4 cells i s c 1 t i ted i r om a - w h - o 1 ci 

15 female CP7BL6/Fy . T cell proliferation was measured v :. 
[IFTds incorpcM'dtior; during the last : n hrs in culture. 
Proliferation data shows that TP treated DC in ail DC 
versus T cells ratios tested are aole to- suppress 
i. r a 1 i t e r a t j o n f i a a r r : t , ; . 

20 

Anti-shock activity of IR-U/LMDF , IR-P3 , IR-A3 : 

Lc^we; molecular we: oho tract: on c : I R sot: a mod by 
run: s:aO o i . me t h o d 1 ;. I P. -I: / LM PF :■ , had a is o a n ti - oh o c k 
acavcy aaqui'c. 1 r " cine mice treated with this tra:t : su 
25 re ma : n e d a v - . We t e sted ale a ] : three fractions 
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Throe selectee areas were iractior.atoo, IR-Pi which 
elutes .apparently with molecular weight of >10 kDa, IR-P2 
which elutes aparently with molecular weight between the 
ICkDa-lkDa, and 1R-P3 which elutes aparently with 
5 mclecuiar weigh*- kDa. All these a:: ivities were' tested 
f c r at i. e a s t a r. t i - s h o c k a c t i v i t y and the y a 11 had anti- 
shock activity ( sun own elsewhere in tr.is document ) . 
nigure 101. shows macrosphere GPC 60 A ehromat roqram of 
1P-P and I R - A sample: (5 00 I'd of earn sample was injected 

10 witn a same injection volume) . The results revealed that 
[ }■ - A contains large amount of 1R-A? f ra:cion as compare 
to IR-P3 fraction in the IR-P sample. We nave tested same 
a in cunt of IF. -A and IR-P for their ant i-shocK activity. 
The res ilt.s revealee that TP. -A haa Low to moderate ant:- 

15 s h •: :: k activ.it>' compared to I R - P (result not shown i . 

Purification by Method 4: 

Poclec urine was obtained from pregnant women curing tne 
first trimester of their pregnancy. After desalting on a 

20 TjC column in a FFLC system ana employing 50 rrvM ammonium 
bicarbonate as the running buffer, the pooled low 
molecular weight fractions (LMDF; < 5 -:Da ) were 
] yophilized. The LMDF sample (13-17 mg ) was suspended and 
applied on a Bio-Gel ?-J column using water for the 

25 eluticn. The eiution pro-file was segregated into- r 

different pea-.s a no tne poled fractions were tested for 
bioactivity m tne LPS - i nouced septic shock (method 
mentioned elsewhere in document). Based on the inhibition 
of LPS shoot the activity was located in fractions 1 c 

30 ."?"■, 11, III, VI, and VII. These peats comprised eluticr. 
'■■olumes between 4 0-45 mi ipeak lo " ? " , 4 5-50 ml (peak 
III,, to- ct rrd ;oeak VI'' and 65-70 ml pea e VII ■ iiioure 



A sample o: IR-P > Preqnyl ■ was art ; ie:: on tne Macrosnere 
A F -d .A. o:. umn and elut.ee with ammonium bicarbonate . on 
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In-vivo anti-sepsis or septic shock effect of IR 

Survival Curve: Tnn most strikincs rocuit.o iioni than 
experiment c -, rr . the black and what- di; fererice between 
trj0 ,, amrna In treated wi tl, 1F-F prior to TS5T-1 and F 
treat ment versa: tho.se that wet e net ■; Figure to.,. 
:n evident in ; rc survival curve- o-btawied f ion: tnin 
. v. . . : _ ;. * . a. : . . . • . U : • : n • : 2 0 0 ". ' ■ . • - nn i • a w n 
... . . . . * « . * ,• w . ; : r 'V o n. : 
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pre-treated mice were very sick by 4 6 hours and were 
killed along with LPS group. However, mice treated with 
IR-U3-5 remained alive. 

A groap of Balb/c mice were treated twice with 700 ID IR- 
5 P after the injection of LPS . The control group mice 

i :>nly LPS i were Milled at 48 hours time point oecause of 
tr.eir severe sickness. Mice treated witn IR-P remained 
alive, except two (2/6; mice were killed at 60 hours time 
point . 

10 

Illness Kinetics: Visible signs of sickness were 
apparent in ail of the experimental animals, but the 
kinetics ana obviously the severity of this sickness were 
significantly different : like [R-P pretrea ted Baltic mice 

15 group did not exceed the sickness level 2 in T3ST- 1 

exotoxin model (Figure 21.; and a.so in LPS endotoxin 
mode] m addition to IR-U3-5 pre-treated mice. IR-P pre- 
t reared SJL mice and IR-P post-treated Ealb'c mice in LPS 
moael aid not exceed the sickness level 3. All mice in 

20 been models were Mi ilea when thev exceed the sickness 



Shock Induced Weight Loss in TSST-1: IP p re treatment also 
resulted in significantly reduced weight loss of 

25 survivors of toxic sheck. Weiqnt .c-ss data froni this 

experiment was comb ineo with that from another experiment 
which followed identical illness kinetics (data not 
shown,-, bur resulted in two survivors of the lug TSST-1 
& D - G a J w 1 1 h o u t I K pre- 1 reatment g r o up . (Figure 12.}. 

30 When this weightless data was statistically analysed 

u sine a 2 -sample T-test (using Min.it an statistical 
software , version 11 ..PI '' significant differences i ? (HO: u 
- '-' M- - 1 •-• t • 1 1 : c n weh a h t. 1 c s s were observable at 31 and 4 r 
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w ,. s^ir-it-i T-Tes: ar.d Jc nriaencr .ntervax 

- V ; sample T for we: aht. less at 22 hour? 

-■■Tss'T; -.i'-Gal; qiouf. :_-T*L< with IF. pre-; r eat: men 
M VJ :. 2 t [)cv 3rl Meari 



; a r a a { 
5 group 



j o 95'. r;; f ul - |il : I 2 . 4 2 , a . 4 8 j 

, P-Tpcr U ; . ^; ,vs. not " 1 : T~ 2. "2 P=0 . 030 2>F- 



T : : weigh: loss at 4 c- hrs 
,< (arour i-TC^TI'D-Gal; group /-T&D with IR prer.reatment 
K Mear: SLPgv SE Mean 



wo ssaa 
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WBC and Platelets Counts: White blood celi levels a 
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Transplantation results : 

A maicr oca] of transplantation research rs the 
development of strategies to inhibit allograft rejection 
anci even better, to induce allospecific tolerance. For 
this purpose, animal models have been widely used anc it 
has become clear that skin allograft rejection may be one 
the most difficult to prevent. 

MHOdispa rate graft loss is inevitable if a 1 1 c re ac t i vi t y 
is not suppressed by immuiicsuppressi ve agents. Currently,, 
;i mmu nosu p p r ess .: v e pro c o c o is a r e b a s e d u p o n t h e ■:: omb i n e c 
use of multiple immunosuppressive agents which may 
potentially interfere with distinct steps of tote 
rejection process, including antigen recognition, T cell 
cytokine product ion , :y: jkino activity anoi T cei_ 
proliferation, macrophages, UK cells and cytotoxic T 
cell, in experimental settings many drugs ano monoclonal 
antibodies (mAbi have been anc are being evaluated for 
tneir immunosuppressive capacity. Among these are 
mizorbme, RS-61 4 4 3, 15- d eoxvspe rg u a 1 1 n , bre q u i n a r sodiu it. 
ani mAb against LFA-1, ITAH-I, CDS , CD A and IL-2B. 
Cytokines produced by many cell types, such as T cells, 
macrophages ana MK cells, may influence the rejection 
process. Because of their central role in graft 
rejection, CD4 + T cells and the cytokines they produce 
have been studied widely in rejection anc acceptance of 
allografts. CD4 + T lymphocytes can be subdivided int.c at 

east :wc sunsets, Thl and Th2 cells, based on their 
cvto kme production pattern. Thl ceils, v.'hicn produce II- 
i, IFH-oamma ano TNF-beta, play a role in delayed type 
tv ; DTH 1 reactions and cellular 
whereas Thl cell*, which or ounce 1 1.-4, 11- 
- 1 C , are eriective stimulators ci B 
n ano antioody production. These twe To 
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:unCt:o ,. while I FK- gamma mhi^t: Th. ceil proliferation 
and ar.:aaor,:e, II- eriects, inhibits Thl cytokine 

production, 'in,: , ,r- indications is: the existence c: 

... .. . .- >••'■ > "■ ■ •" s,- : ."■auicUe these twc 

r o a u ■■ '- .. : .. • * ■ ■ - - >• ■ 

sunset- . a t ; o : e :r. : - n -s : houg.v. ' : b-.- mediated by Th". 
.-elm, tna- n.ay stimulate :>TH ana 071. nativity. On t h< 
..tn,: suppress : on c: ai ii: ear: i v,- Thl ceils may 

. eao t. : ■ ■ ■ ■ ' acceptance . 

1rrjT.unosap.pr ess. ion may be achieved ny neutralising pro- 
inflammatory ytoemes ry administration of *nt . -cy toki n,- 
ruA t ,. r soiui.j--- rytokirn- recept or? . Alternatively, 
".skew t no" el i rod dilerentidtaori towards one of the Th 
subset; can t,- achieved ny v.-,.yinn the cytokme 
envir crimen t . 't ; r example, IFN-aamma (Thl, Nh ode ane. 
IL-11 i macrophages, B cells: promote- Thl cell 
dirferentiarion, whereas I1.-4 iThl: enhance;- Thl ced 
development. Changinq the in vivo cytokine environment by 
anti -cytokine mAb or cytokines, may have a similar 
?:f feet . Moreover, induction or reau.iat.ory cells like Trd- 
and Til, are) like DC! and DC' also reduce transplant 
reiection and .induce tolerance ice arait. 
Hesuits: treatment :.i BALE / c recipients with 
preionoeci f V'bL/c skin graft survival as compared to th- 
untreatea control group. Trie contra, recipients ro;i*-cteu 
_ sk ., ,, r - f - wi-rtin 1. days !::aure while Ir-T treatet. 
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disease, except :cr one mice which :emameo resistance ic 
disease during the wnole experiment (figure 73 ) . In Ir 
treated mice group tine re was less weight lost observed 
during trie experiment (figure- 7 te and two mice were free 
5 of disease during the experiment. Si: k mm in this group 
had maximum clinical scares of 2 and had snort duration 
of the disease, and recovered faster from BAE symptoms 
then PBS treated group (figure 80} . 

10 Results on shock: 

IR z reared mice are res is cant to LPS - induced shock: Tc 
o e r e r m i n e the e f f e c of h i g n - d o s e L 3 3 treat me n t i n 1 ••, 
treated mice, BALB/'c mice ( n : = 30 > were injected 
i n t rape r i t onea i 1 y with LPS (lot mg > Kg i and survive] was 

\5 assessed daily for .3 days. PBS-treated BALE'/c mice 

succumbed to shcck between days i and 3 after high -dose 
LPS injection, with only 10? of mice alive on day 5 
(figure 58). In :or.strast , 1003 of IR-P, or its fractions 
IR-Pi or IR-F3, treated mice were alive en day 5 

20 ( P<3 . It 1 ) (figure r :f i , white groups of IR-Ef, IF. -A an: 
Bexume t ha sone t r ear eo nice demonstrated arc trio 7CL o: 
survivors (figure 5 8 s . 

Blood test: Major manifestations of systemic: response in 
LPS in shock is severe inflammation in organs, leading 

25 to organ failure or organ system dysfunction, initially 
in liver. Therefore, we measureo enzymes like ALAT , 
A SAT , LBH1 as well as WBC ana platelets. Figure 5 9 shows 
that IR-A, 1R--P and its fraction IR-P1 , 1R-P3 have all 
oiatelets counts within normal range (100-30 3 x lOVml , 

30 while control , IR-P2 and Dexame thasone treated mice have 
platelets counts below normal range. Figures 60-63 snow 
that mice treated wi en IR-A, IR.-P and its fraction IF-PI , 
:R-F3 :: Z: : ~Y: rtao relatively row levels of ALAT , LDH 1 
ano ASAT enzymes ir- the plasma as compared to contro 

3 r an d 6 e x a me t h a s o n e treated mice. T n e s e e n o y me s v:e 
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results Uiqure bb . In addition, during 



> u r s u r v - v 1 r * 

mt 

r: r C) fro site:- ?: i::f lamina t ion. Ou 



o, c ,v low numbers of WBC were found :r blood because 



t re : 



no rma : -i e ve 



;: r ;-• : i cicci cm 1 ru-ive model at 
WBC a~ : -4>' sours .r— - - — - 



m: ce , -uqqe 
r. reared no ce . 



, tlu , weaker i n t i a mm a f. o i y responses rn ih 



Ex vivo NOD/LTJ Results: 

Fiaur ,. M shows mhibiuon or :FN-c;amma procure, on in Tr. 

.. ...... rn/.4 r^o i so., a red trom NOD no Or 

polar, sat r or ass>dy - * ■ — 

-t;-p or I }< - P 3 m combination with rhCG, 
^rioalrat.rinhibition wa* found ,r, Thl polarisation 

t-^-FH alone. This snow, th.it. treatment witt 

,;_ P , in combination with rhCG gives massive inhibition 
ThJ outgrowth in NOD mice. This suggests that IR-PJ 

: . ;;ee3s rhCG tor it. maximum inhibition oi the Thl 



of 

1 1 act i ... 
.sunset . 
p :.. a u r •-- 
ant.i-r: 
t roa t e i w 



C smb .; St: ' 



s:;ows inhibition of IFN-aamma production it 
emulated spleen cens obtained from NOP rn. 
lK IR-P. IR-FO IP-F2 or with IP-P3 
m with rhCG as compared L PBS treated mioe. 
• separately die not nave the same effect 
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Figure n~ snow;- that IR-P and its fractions promote 11,-1 C 
production :>f anti-CDs stimulated spleen cells from 
treated NOD mice as compared to PBS treated mice. 
Figure 6 b snows that I go! a production is not inhibited by 
5 in vivo' treatment :>£ MOO mice with IR-P2 or rhCG, while 

IR-r, IP-rM , IR-P3 anil IF.-P3 in c cmbi nation with rhCG did 
inhibit tne IqG'Za production. 

Sin-re, TR-P3 in combination witn rhCG has the same 
characteristics as IR-P, it is thinkable that this 
10 comt inat ion :a;i also do used for tne induction of 
p r e g n a n c y , I V F , p r e v e n t i ■ n c> f a b o r t i. o n s o r related 
p r oh- 1 em 5 . 

STZ model 

15 The de t ermi nina event in tne pathogenesis of diabetes 1 
is tne ae st ruction of insulin-producing pancreatic beta 
c el Is . T h ere is s z r o n a e v .1 d e n c e t h at the progr e s s i v e 
reduction c f tne beta - eel 1 mass is the result of a 
chronic autoimmune reaction. During this process, islet- 

20 i n f i 1 1 r a t i n g i mmu n e c e lis, i s let 1 c a p i liar y endothelial 
• : o lis a n d tne b e t a re 1 1 i t s e If a r e a lo 1 e to r e 1 e a s e 
c y t :• t o x i c me d i a t c r s . C y tokines , a n d in pa r t icular nitric 
cuae (NO , are rctent beta-cell toxic effector 
n.ol.e rules. Tne reactive radical NO mediates its 

25 deleterious effect mainly through the induction of 
v: i ol e spread DN A s t r a n d b r e a < s . T h is initial damage 
presumably triggers a chain cf events terminating in the 
aea : n c i *: he beta eel 1 . 

Ida betes induced in roderc s by tne bet a --cell toxin 
30 s t rept czco oc l n \ 3 Z } h a s ire en used extensively as animal 

model to study tne merhanisms involved in the destruction 
of pane rest ii beta cells. SZ is taken up by tho 
pancreatic beta cell through tne aiucose transporter 
G L U 7 - f . This s u b s t a n c e ;i e c omp o s e s intracellular!*/, an :.: 
35 causes da ma go : ■: ON A either by aikyiation or by tne 
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...... • niva -«v. or l. he abundant nuclear enzymt- 

, c ■ v , AL y : -r.ib.--e polymerase [ PARP ; , whim synthesizes 
f arac arl oant: :: the (APP-ribose: pel vine: , using NAL- as 

, ^r,,^ U pp.rv c: PARP activation, t.ht- 
sul. sl i a - . - - 1 

^, ::u ,ar concentration ct NAP> may then decrease to very 
wv:!; 1 : thcua'nt t abioaatc the ability i 
. . .. , _ T , P1 - at . . r i r; j o p. i e no i o y a n :i , i 1 n a i 1 y , t i 



.1 c v 



;e i a f es 



s n» ■ t . - 
l t-csd ii ceil death . 

-, ViC . :v „ ^d-.sais alsc f :ay an important role in trie 
p , rhc; . ene5: c :: many diseases like- nephropathy, 
r , ; ,-.- : vf . r : .-phropat.hy, acute and chronic renai 
, r £ , r .. r r , ■ ,. :; t i on , a u t o- i mniu n e d i seases (like S L E , 
Tat;id H; ,. , u-.L. diabetes, MS 1 , AIDS, diseases 

to ancioaenesis, atherosclerosis, thrombosis and 
ty pe i: diabetes mellitus. For instance, recently 
■Creased oxidative damage to DNA bases has beer, snows in 
paLi ents with type I] diabetes mellitus which contribute 
H^the pathaqenesis and complications of diabetes. We 
t.stec whether TR has also the capacity t :» delay the 

dun . ;r: . o£ rT z induced diabetes and thus also has 
street on cellular reactive radica. forming and 

\ u ui -STl moue. the induction oi diabetes is aue tc 
diro o: si: ecu on bete cells of pancreatic tissue by 
ind( --n- activation of PARP. Consequonti\ , decrease o: 
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Human Studies 



The immune system has a remarkable capacity to maintain a 
state of equilibrium even as it responds to a diverse 

5 array cf microbes and despite its constant exposure to 
self -antigens . After a productive response to a foreign 
antigen, the immune system is retimed to a state of 
rest, s o that the numbers and functional status of 
lymphocytes are reset it roughly the pr eimmuni za t i on 

10 level. This process is called hcmec stasis , and it allows 
tr.e immune system to respond effectively tc a new 
antigenic challenge. Trie size and the repertoire of the 
p i e i mmu n e 1 ymp h o c y t e s u b p or u 1 a t i c> n s are also o 1 o s e 1 y 
regulated, as new emigrants from the Generative lymphoid 

15 organs compete ror "space" with resident cells. 

Lymphocytes witn receptors capable of recognizing self- 
antigens are generated constantly, yet normal individuals 
maintain a state of unresponsiveness to their own 
antigens , cal led se 1 f -to le ranee . 

20 

In autoimmune diseases, tne immune system inappropriately 
recognizes "self," which leads tc a pathologic humoral 
and/cr eel 1 -media tec immune reaction . In a normal, 
ncnaut oimmune state, s el f -react i ve lymphocytes are 

25 deleted or made unresponsive to peripheral self liqands. 
Populations of potentially autoreactive ceils can be 
demonstrated, yet appear not to give- rise to apathogenic 
autoimmune reaction to their liqands. A picture of 
autoimmune disease is emerging wherein these autoreactive 

30 cel-s are- activated through molecular mimicry, given that 
T cell receptor :TCFd interactions can be degenerate ana 
T ceils can be activated bv a d: versity of iiaands (I, 
1 . . There is evidence that under appropriate conditions 
a e : i v a 1 1 o z o f autoreactive T cells- is facilitated by t n e 

35 -auction of cytokines a n a the up- reau 1 at i on or 
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_ cu . ai ::c: , rimui ,:cry molecules io-.a., CDS C /CDS 6 an:: 
, .l^aa:iu: t o autoimmunity. 

.^■■t ^v^teTi ir^s,.c:Ke^ ^ * - -in- 
tone n e n>-- - — - - u 

1- • '-.^ result is an 

and mount r, ,,n inappropriate a^a.n, 

^ . , . . Mereir auto: mmu n. 
.utoimmur.e di.t-as,. There a u mam J-.i«-<-" 

.. .ore esamu.es arc Wegener ■ - granulomatous, 

. VDf; l aiaber.es mei.li tun, an j 



20 



rr.u i t 



rheumatoid c :thritis. Moreover, infection sar. also 

!f ,. D or,e £ that lead tc the induction of immune 
,0 diseases, while infection itseii as not. dangerous re 
host . Fo r example, the role of Tubercle bacii,; m 
Tuberculosis, in winch tne immune system reacts re 

•n^lammatorv -mess and tissue destruction cue to own 
,s ,»ne response. Same is also true, tor example, tor 



lepra t uberci 



ses =an each affect the body in differed 



Autoimmune disea 

instance, the autoimmune reaction is directed 



wavs. cor 



in multiple sclerosis and the gu< 



against the train i 
, r . )hV <. disease. In othe: autoimmune diseases, such ar 
s - oqr eu dise.se ana systemic lupus erythematosus (lupus; 
, LFi( affected tissues and orqans may vary among 
l^Hviouals with the same disease. Many autoimmune 

..... ar , r? re As a group, however , they afflict mart, 
diseases a i t r.ci j. - • j 

^ - — i n ' S ^ 
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However, the common link is the overwhelming prevalence 
of these diseases in women . Considering that each of 
t h e s e d i s e a s e s iz act c i mmu n e , the e f f e c t s c f sex h o r mo nes 
and a- rider may be similar, ma King a comparison of these 
5 diseases useful . Autoimmune diseases strike women , 
particularly during their working age a no. their 
ch i I. :lroea r ing years. However, the clinical course of these 
diseases are surprising! y less severe or even remission 
.i s s e e n d u r l n g pr eg n a r. c y . 

10 During pregnancy, women undergo inimun ol og i o: changes 

c c- n s i s t e n r w i t h wea keni n g o f c el 1 - me diet e d i irtmu n 1 t y : T h 1 
r e spon se s ;■ a no s t r engtneninc ce r t a l.n c omponen t s of 
nonrora] immunity ( ThI responses). Thio Thi-biased like 
responses by one mate ma ^ system during c re on a no y 

15 introduces a status of temporary immunosuppression or 
i mmu n o -modul a 1 1 on , whi oh res u 1 1 o in supp r e s s i on of 
maternal rejection responses against fetus but maintain, 
or even increase, her resistance to infection. In 
addition, decreased susceptibility to some autoimmune 

20 diseases, especially Thi-cell mediated immune disorders 
nave been also observed. For instance, approximately ~~ ? * 
of women with rheumatoid arthritis (predominantly a Thl- 
ce.lL mediated autoimmune disorder) experience a temporary 
remission of their symptoms during gestation, which are , 

05 apparent from the first trimester in the majority of 

c~s-rs. Hence, clinical improvement during gestation in 
Thl-ceii mediated autoimmune diseases should probably roe 
related to physiologic immune changes during the early 
p r e g n a n c y . 

30 Since our IF is able to inhibit, the development of 

autoimmune disease in animal model s such as NOD and EAE , 
we treated few patient o with immune diseases. All. 
r a 1 1 e u t w e r - t r e a t e oi because of refractory disease ant; 
after i n forme d c o n s e n t . 
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PATIENT 1: Wegener's granulomatosis 

Weaent -,'r granulomatosis is as ^stoimmnne vascular 

disease r.ha' nan affect 
boi; . ana women; aad cbthcsas it if mora common in 

persons in then 

■ f -p. po-t -.as ' apa; aae . she 
rr. L vie: ■ •■■ ngf ' - - " 3 " "" L " ' 



r, 



nations oenera: ly ir.vcivt- the upper an 



iower n^paatory tract, with a chrorao progressive 
..r.f fammat aar . The inflammation may lorir. 1 umr t cr 



10 q r airs . '.ana s 
pr oa r e 
v a s s e J 



the tissues or 



the ska r; . i V may 



in . .. generalized inflammation of the biooci 

-a, ltlsl ana kidrievs ■ a i erne r u 1 one F h r j 1 1 s . 1 

^ , j . ^ ^ ^ c- ^ rhat- rlr^y not involve to* 

r^sf r:ri eo ;. tarn: 

k ion e v s m a v o c cur. 
ThP vasculitis is the result of an .si o immune reaction 

o. lt , waii ci smal l and 
' m edium-sised blood vessels. Chronic vasculitis causes 
narrowing cf the inside of the blood vessel ana car. 
• :r: cbst ruction of the flow of blood to the 
. , t ., ip .,. .jho s situation may cause damage to the tissues 

■ n e crcsis: . 

rvltcirT , nunc diseases occur when these reactions 

i r.f.y.pi : caLi v take place 

. ... . eoriv's own cells ana tissues by pi^auc 

• _ r .-w 0( ju-.. I n Weoener'r Granuloma tos a s , 
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mil lien Aine r i c a n s per yeai , c 

diagnosed every year in the United Stares. The disease 
can occur at any ago; however, it. has its peak in the 4th 
or 5th decade of lire 

• It effects male- and females equally 

• >- of the pat ients are above age 19 

• The mean age cf patients i= 4 1 (current age range is 5- 
91 ) 

• 9 7 of all patients are Caucasian, 2? Blac.< and 1% are 



10 



The symptoms of Wegener's g ranu icmi t os i s , ana the 
severity of these symptoms vary f r::m one patient to 
another, aithougn nvtst patients first notice symptoms m 
15 the upper respiratory tract. A common manifestation of 

the disease is a persistent rhmorrhea ( M runny ncse") or 
other cola- Like symptoms that ac net respond to standard 
treatment, and that become progressively worse. 
Rhmorrhea tan result from sinus drainage and can cause 
20 upper respirator;/ obstruction ami pain. Complaints 
include dissharge ficm the nose:, sinusitis, nasal 
membrane ulcerations an :i crusting, inflammation of the 
ear with hearing problems, cough, coughing of blood and 
pleuritis (inflammation of the lining of the lung). 
25 Other initial symptoms include fever, fatigue, malaise 

■■ reeling ill), 1 ds: s of appetite, weight loss, joint pain, 
night sweats, changes in the color of urine, weakness. 
Mostlv Weciener 1 s patients experience not all of the above- 
symptoms, and tne severity of the disease is different 
30 with each patient, "ever is often present, seme times 
resulting from bacterial infection in the sinuses. 
One- vera cf patients may be wi the ut symptoms a t the 
o n s e i : : t he d i s e a s e . 

labor atcr y tests are net specif i c for Wegener's 
35 Granulomatosis and only suggest that that the patients 
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anemia ilow rea blood cell count: and other changes in 
, ho ciooo. 'Jhest X-rays and kidney biopsy are important 
- ocls use d in diagnosing Wegener's granulomatosis. Fo: 
efiect:ve treatment, early diagnose is critical . 

it-ents can oo diagnosed by ANCA blood 



. : -cans cf sinuses ana lungs. It takes 



As ymp *.. onv- 1 1 c p . 
* e s t s 

centos, on average, to make a diagnosis cf Wegener's 
aranulomatosis. 40* of all diagnoses are made within less 
thau months, 101 withir. L-15 years. 
OV.hei diaqnositic tools are as follows: 

. Erythrocyte sedimentation rate is generally elevated 
. complete bo)oa count will ooo. shows anemia, eievaie: 

White CCUIll i, eitrvciutr^ ^xci-^-u^- — ~ 

# Jr:na ^ ys ir, :s often considered as a screening test fo: 
l s ^ j d n e y i n v o 1 v erne n t 

. 24-hour urine collection is used in certain patients to 
assess Sidney function 

4CA if. characteristic, measuring Proteinase-; 



c-Ar 



an 1 1 bodies 



ia: results cf treatment, if pat lent 1 with IR-F 
en: was treated because reizactory disease 
. f c mied consent . 
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were increased an i within normal range, except for B 
cells. We .also measured cytokines in LPS and PMA/Ca 
stimulated PBMC obtained from patient curing the IR 
treatment. We observed that LPS stimulated PBMC produced 
5 more TMF-alpha, IL-10 and 1L-1.; during treatment (figure 
82a), while PMA/Ca stimulated PBMC produced less I FN - 
gamma (figure 5 2b) . So here we snow that IP treatment 
increases the production of anti-inflammatory cytokines 
(IL-10, TNF) while it decreases tne production of 
10 inflammatory cytokine ( I FN- zjamrna ) . This is consistent 
with our clinical observation tnat during z> months of 
treatment no further progression was observed as measured 
by sinal inflammation activity. These results suggest a 
beneficial effect of IP- P. 

15 

PATIENT 2 : Polymyois tis 

Definition: ^ systemic connective tissue disease, which 
occurs through T cell mediated inflammation causing 
destruction of muscle fibers. Other possible causes of 
20 these syndrome.: include- complement activation, infection, 
drugs, stress, vaccines. It can affect people at any age, 
out most commonly occurs in those between rC to 7 0 years 
old, -or in children between : to 15 years old. It affects 
women twice as often as men. Muscle weakness may appear 
25 suddenly or occur slowly -over weeks or months. There may 
be difficult;/ with raising the arms -over the head, rising 
from 3 sitting position, or climbing stairs. The voice 
may be affected by weakness of the larynx. Joint pain, 

n of the heart, and pulmonary '.lung) disease 
A similar condition, sailed derma tomyos i ti s , 
w n e n a i u s k y , r e d res n appears over t h e face, 
ders , upper chest, ind back. A malignancy may 
e o wctn this disorder. T h e incidence of 



inf 1 a mm a 1 1 o 
30 may oc cur . 

i s e v i dent 
nec k , s h o u 1 
be as s oc i a t. 



polymyositis is o out of 10,00 0 people 



87 PCT/NL99/00313 

WO 99/59617 

Patent 2: Diagnosis: Systemic scierosis/FcIymycsiti? 
overlap (based on histopath aiogy ) . 

Case: A bO year old woman who suffered for two years 
from systemic sclerosis with an active polymyositis 
component. She was treated with Papscne, steroios, 
methotrexate ana cyiosporine. because -f refractory 
myositis as measured by the creatin phosphate level she 
was treated tor three months with a combination d< 
prednisone, syrtec ana preanyl 5000 1.0., s.c. Purine 
treatment the CPK level dropped rrom. 1100 tc ^50. Tms 
reflects a decrease in disease activity. 

P. shows that due to the IR-F treatment the number 

i .1. u u ^- — - 

of lymphocytes, T cells (CD4 , CDS: anc B cells were 
decreased which indicates the down- regulation of the 
hyperactive immune system due to the treatment. This is 
also censistant with our cytokine data (figure 86} which 
shows inhibition of LPS stimulated 1L-12 and TNF-alpha by 
PBMC Moreover, there was an increase in 11.-10 production 
during the treatment, which is an anti- inflammatory 
cytokine (figure 86). In addition, the elevated CPK and 
i.ver enzymes ( AS AT , A DAT ) wer^ also decreased (figures 
84 and 6f • This oil reflects a decrease in the oise 
a c f i v 1 1 y . 



e a : 



PATIENT 3: Diabetes mellitus (Type I) 
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relative when viewed in the context: of coexisting insulin 
resistance. Lack jf insulin plays a primary role in trie 
metabolic derangements linnei to diabetes, ana 
hyperglycemia, in t :rn, plays a key r tie in the 
5 complications of the disease. In the United States 

diabetes mellitus is trie fourth most common reason for 
patient contact witn a physician and i s a major cause of 
premature disability and mortality. It is t.ne leading 
cause of blindness among worKino-age people, of end-staqe 

10 renal disease, and of rcntrauma::-:: iimb amputations. It 
increases the r i s < or cardiac, cerebral, an i pe: iprieral 
mo rb.i i 1 1 y and mor tali t y . On the biignt siae, recent da to 
indicate chat most ot the debilitating complioat ions oi 
trie disease can be prevented or delayed by prospective 

15 treatment of hyperglycemia and cardiovascular risk 
f a 1 1. o r s . 

Insulin-dependent diabetes mellitus (1DDM) is one of the 
clinically defined type:- of diabetes ana develops 
p r edomrn antiy in children a no young adults, but may 

20 appear in all age groups. T ne major genetic 

s us sept ibi c i t y to I LDM i s linked t c> the HLA complex ori 
en r omoscme 6. These genetic bacrcgr cunds in t era ot with 
e n v :. ro-nmentai factors (possibly certain viruses , foods 
ana climate) to initiate the immune-mediated process that 

25 leads to beta cell destruction. While non-insulin 

ce pendent diabetes (KIDoM., wh.icn is another clinically 
defined type c: diabetes, is the most common, form of 
diabetes, "ne prevalence or. NI DDM varies enormously 1 rem 
pcpu±dtion to population. The greatest rates have been 

30 : una in ? sua ina.tans . The major environmental factors 
identified as cent nt uti ng to the- term of diabetes are 
ones i ty and reduced physical activity. NIDDM shows strong 
familial aggregation in al : populations ana is clearly 
the result, of an .interact; on between genet i c 

35 susceot; b: 1 i t y and environmental tact o r s . Before NIDDM 

develops, insulin, concert rations are high for the decree 
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c: a - yea em.: a and ci ooes.it y, reflecting the presence c : 

insulin resistance. As insulin resistance worsens, 

a ; u rose levels in:: o ase, with the appearance o r csucco- 

int.oie : ance ana, iinaily, el !\ TDDM, when insulin respciis- 

cannot compensate for insulin resistance. 

Since cur preliminary mice data, snows that IF; has the 

ability to shift Th- phenotype cytokines towards ThP 

phenot ype and LR is aiso ab',o b. inhibit diabetes in NCt 

mice, we postulated that it should a 1 s :> has positive 

clinical e fleets in human immune diseases like d .tabet.es . 



Patient 3 : Piagnosis: Piabotes rnellitus type 1 
Case: Patient is a P 1 year old male suffering from 
diabetes rnellitus since 3 
15 months. He was treated with insulin (actrapid and 
msuiatard / . High 

level of ant. j- island neli antibodies was in his blood. He 
was treated with preqnyi P000 i.U. s.c. for three months. 
Purina his treatment the insulin need to maintain 
20 eugiycaemia decreased as shown in figure 87. After- 
withdrawal of pregny 1 . his insulin need raised again 
(figure 87'.-. In this patient with newly onset of diaoetos 
rnellitus the insulin need dropped significantly iurinc: 
treatment with 1R-F : and also improvement, of the glucose 
wis sunt sunns r t ■-•d by drrrcir.c ir. 

.;lfU;, ; p:i- nurim:; : : ii"-i by LIP s t : ir.u l « t t.-o !PPP' •:.:::- 

_ p ; r t : m "• *~ , ; n ; re a s v in T ; - 1 ■ an : - inn:: mm a t. o : y 
> (1 k: :.• w-:s : ; s ■■rsorved dui: i nu : h- * r eat men' -.fiuum 
■ . . •. . . : u :::r: v- no-:.* : * u- • ' - o . : • 
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Multiple Sclerosis and related conditions (in vitro data) 



Multiple Sclerosis (MS; is a disorder if unknown cause, 
defined clinically by characteristic symptoms, signs and 
progression, and pathololo.gically by scattered areas of 
inflammation and aemyelina t ion affecting the brain, optic 
nerves, ana spinal cord. The first symptoms of MS most 
commonly orcur between the ages of 15 and bO . 
The cause of MS is unknown, but it is now widely believed 
that the pathogenesis involves immune-mediate o 
inflammatory demyeli nation . Pathologic examination of MS 
brain shows the hallmarks of an immunopat ho logic process- 
perivascular infiltration by lymphocytes and monocytes, 
class II MHO antigen expression by cells in the lesions, 
lymphckir.es and monokines secreted by activated immune 
cells, arc the absence cf overt evidence for infection. 
Additional evidence for an auto-immune pathogenesis 
includes (I) immunologic abnormalities in blo=od and 
cerebrospinal fluid (CSFj of MS patients, notably 
select 1 vo i n t. rut he cal humor a i immune a ct i vat i on , 
lymphc-cytt sue set abnormalities, and a high frequency oi 
activate c lymphocytes in blooc and CSF; (2) an 
association between MS and certain MHC class II 
allotypes, (3= the clinical response of MS patients to 
i. mmu nomoculati o n ten d s t o i mp r o v e w i t h immu no suppressive 
drugs and worsens with int er f e r on-gamma treatment, which 
stimulates tho immune response; and (4 i striking 
similarities between MS and experimental autoimmune 
encephalomyelitis (EAE>- an animal model in which 
recurrent episodes o-f mf 1 a mm a t o ry jemyelination can be 
induced by inoculating susceptible animals with myelin 
basic protein or pr ot eo 1 ipi d protein. 

Epidemiologic studies suggest environmental and genetic 
factors in the e t i opa thogenes i s of MS. The uneven 
geographic distribution of tne disease ana the occurrence 
oi several point -source epidemics have suggested 
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environmental factors; However, intense studv over the 
_ r ,.>. ,, 0 -^o -a- -ai_ed to establish an infectious 
,-.,-0,: Mi.-r,-- -Tudres nave showi. tha: exposure to 

_o adolescence i. 



under ined env : ronxer.:al ractors one 
i e a u i : u 



r suDsequeut development c-t A genetie 



:.v well -established by ex^s.': concordance in 
mono:- vac tic conpai ed with dizygotic twins, clusterina t: 
MS ir . families, racial variability in risk, ana 
association with class 11 M H C allotypes. In Caucasians, 
the HI. A class 11 haplotype DR It, DC»W bwl appears 
strongly ana consistently associated with an increased 
risk or MS. 

The evidence- immunologic, epidemi ol uy ic , ana qcnetic- 
supports the concept that exposure of genetically 
susceptible .individuals to an environmental factor (s) 
during childhood (perhaps any on of many common viruses,: 
may lead eventually to immune-mediated inflammatory 
demy el i nation. The precise interplay between genetic, 
environmental and immunologic factors and the nature of 
the environmental t rigger is) remains to be elucidated. 
Wf . ; ,rec PBMC from MS patient? and stimulated these 

w:t h I.nf ci PMA/Ca. After 14 hours of culture-, 
supe mat ants were collected for cytokine analysis [TGF- 
bena , ■ l.i 1 , I FN -gamma . 

v: . . .. n . ; iK v:;r- : -her- was ar, increase in 



WO 99/5961 7 PCT/NL99/00313 

production was inhibited with IP-P in both LPS and TPA/Ja 
stimulated cultures (figure 94;. 

The stimulating effect of LF-P en the production of anti- 
inflammatory cytokines by PBMC from MS patients in vitro 
and the inhibitory effects en trie proauctior, of 
inflammatory cytokines correlated with the benefical 
clinical effects of iR-p treatment of SJL mice in which 
EAE was induced (see elsewhere in this document). 



10 Human Bronchial Epithelial cell line BEAS 2B (Asthma in 
vitro data) : 

Diseases characterized by airway inflammation affect a 
substantial proportion of the population. These diseases 
'include asthma and chronic obstructive pulmonary disease 

15 (COPD) . In the European Union, "JOPD and asthma, together 
with pneumonia, are the third rrost common cause of 
death. The production of cytokines and growth factors in 
response to irritants, infectious agents and inflammatory 
mediators play an important role in the initiation, 

20 perpetuation and inhibition zi a rute an:l chronic airway 
i nf 1 a mm at io n . 

Airway inflammation is associated with excessive 
production ano activity of several mediators and 
cytokines released by inflammatory and resident cells m 

25 the airways. Dow it is clear that the epithelium is not 
only an important target for the action of mediators of 
inflammation, but also an active participant in the 
inflammatory process itself. Bronchial epithelial cells 
are able to recruit inflammatory ceils to the airways 

30 through the release or chemca t t : actant s , to direct 

inflammatory cell migration across the epithelium throuah 
tne express.: do of cel. adhesion molecules, and to 
regulate trie : n i 1 a mm a *: or y act i vi t v of other cells throuah 
the release o: mediators, like cytokines, chemokmes, 

35 araehidomc a- id met abc 1 i t ies and relaxant and 
c o n tractile factors. 
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These results snow that IK-r has also tne ability to 
affect the clinical course of diseases characterised by 
Thf-type cytokine phenotype like allergy, asthma and 
particular parasitic diseases. 



Discussion 



Nonobese diabetic (NOD) mice naturally develop an 

10 insulin-dependent diabetes ( I D DM } with remarKable 

similarity in immunopat helogy and clinical symptoms to 
human 1 D DM patients. As a result, NOD mice have become a 
vaJ cable tool for studying tne underlying lmrnuncbiei ogy 
it IDDM and tne complex genetics that: control it. Through 

15 their study we now know that iiabetes is caused by a 
oisbaiance in the ratio of the Thl / Th2 subsets and 
consequent 1 y, the destruct i on of insul in producing 
(3-cells. This destruction is co-ordinated by (3-cell 
antigen-specific CD4- T cells that produce 

20 proinflammatory cytokines like IFN-y, TNF-a/p, and IL-1. ; 
grt'Wino number of studies has now correlatec diabetes iin 
mice and in humans! with a preferential development of 
T hi - Ii ke ceils . 

In contrast, pregnancy is thought tc be a selective Th2 

25 phenomenon, and surprisingly during pregnancy the 

severity of many immune-mediated diseases has been seen 
redurmg. in contrast, Gallo et ai . have shown that hCG 
mediated factor is; (HAT" present in the urine cf first 
trimister pregnane y have an anti-tumour ( a no anti -viral - 

30 effect, which is possibly achieved by a direct cytotoxic 
e f feet on tumour ceils ana, according to these authors, 
n o t by a n i mmu n e - me d i a t e d rest o n s e . 

Here we show an immune re c u 1 a t c r obtainable fee example 
r rom urine of 'first, trimester' prea nancy net only 

1" effects the arc vo merit: or.ee immune deviation our mo 
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preanancy, but. also • : tec: • the development of diabetes 
; : . NOP mice. 

r esuit- : snow t hat fci exampio fre-anyi, a partial e, 
; , ; .;;:ea hud t : epa r at. i ex. fro- urine c. : first uimeste: 

..-set. : d i a:---- 1 e s , t.i examp-v 

... ::- wt :-,,j NCi wrier, treated oilv :.i " tirr.es- « week 
iulin? r , n;: wee*:;. Ir. add: tier., splee: ceils isolated 
liom ihes-i- treated mice upor. trans tee nave also the 
potential to- de'.iy trie onset ci diaber.es in immuno- 
compromised NCO.sc id mice. We fractionated rt Preqny i 
p ,,, :;iat i 0i ; to assess whether this ant i -di abet ic activity 
rt ,s_des ir. hOO .iroli, its subunits, [t-coi e (naturally 

., .... u v,,--' in ii-HiMii i ! ied fact on 
ureaK-ciowi: prjuui ■ >■ ■ -- 

( HAFi . It is worth Knowing that tuegnyi is one oi the _ 
most, purified hCG preparations available and it oontai.o 
only row amounts oi p-ccre fragments. We Pound that most 
i the ant : -diabetic activity resided in a fraction 
ho .-i hCG. Furthermore, we showed that human 
^.comrinaro a-hCe and p-hCS alsc nan no effect. However, 
wc . d c roe exclude the possibility that hCG can synergic 
.... . . .; ,....> rasters in diabetes and other immune mediate-:: 

d : s eases . 

. ..... v s •■ ■■■ <~ *' t rv rresence si insu. : : 

. jtRi i: - filtration m the pancreas o KOI mice snowed tor 
.... ....... ->..,•..• TP peorv 1 : did not reveal a 



c 
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treated mice ha u a normal CD8/CD4 ratio in then spleen 
and no infiltration was found in their pancreas, the 
elevate:: CDS /CD A ratio was due to selective recruitment 
of CD4+ cells into the pancreas. IFN-y and TMF-a are 
5 involved m the recruitment of T lymphocytes (Rosenberg 
et . 19 93 ) . 

Our results show that: treatment of MOD mice with 600 
III Pregnyl for four weeks had dramatic effects on the 
mo i" t h j 1 d g y a n d fur.cti o n o f t n e i r o t. n e r w i s e inflamed 

10 panrreas. Furthermore, our 300 IU Pregnyl NOD mice were 

kod t alive toll the age of 2 z weeke without treatment and 
re m i mod roroliabc-tic. The 601 IU Pregnyl NOD mice were 
a i s: examined for symptoms of generalised a u to- immune 
<3 i s e a a s , Like Sjogren' 3 disease, which were not founo. 

1 5 Ou r i n vitr o exper i. me n t s w 1 1 h t o t a 1 spiee n ceil s a n d 

purified CD4+ ceil ? of NOD are consistent with the in 
vi vc data. There was marked inhibition :f IFN-y, IL-] and 
TNF-a release' by spleen cells (data not shown) from NOD 
m i c e t reat e d i n vitro wit n P r egn y 1 , F 3 - : , and t c 1 e s s e r 

20 extent with human recomb inant (3-hCG . Increase in 11-4 
pr o c act i on was also.- observed implying a shift of Th.'i 
Thi type response with the treatment. However, doses ; 
above 800 10 Pregnyl caused opposite results ano may oe 
cue- to the presence of high amount of hOO itself. 

25 Tine immune system is clean;/ mvclveo in the cnset of 

d jl a be t e s . Treatment with Pregnyl effects the immune 
svstem anc thereto can reduce the disease activity in NOD 
mire. In order tc separate the immune-modulating activity 
o: Pregnyl from its benefica.i clinical effect, we treated 

30 health'/ 5AL.ro c mice. This strain is generally considered 
to react upon stimulation with a Thl driven immune 
res cons e- . Ou: result, s soouest that purified CD4+ 0' ce^^s 
obtained iron, Prcgny] -treated BALD/c mice- display a 
further Th. skewing. The- same cells when rest inula tec 

35 with Preanyi m vitro showed an enhancement, of IFN-y 
product icr : ana a decrease in 70-1 production. To is 
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ir; ■ • that greeny] cite; 



•liferent regulatory I ce^i- 
... versus* i:. vitro. We 
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f:o: ,< :il ,,er.: with a prei e: ,nt ia stimulation ci the CM - 

Th , C , ;1L; , characterised by a high production o: IL-1<. *no 

tl :OV ; production of CGP-p\ These regulatory cells ,a, 

inhlb /tors of TFN-y production by Th: cells as well as th, 

<■ fu-; t vno re ic Jt has been also shown thai 
out cj row tr. cc 1 hi type ecu-. 

, n N or..;;eid mice a steady increase of Thl cells is 

■ , . khp loss severe hyperglycemia arui the 
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i;, ever*- form cf diabetes. Similarly our F3-i , but not. Fl - 
7 , displays trie above discussed phenomenon, arguing that 
nCG can not be responsible for the observed effects. This 
P: ; ~- is principally point ing towards a decisive effect on 
5 one .immune response in the Dnset of auto- immune diabetes 
and n c an active somp onen: for immunotherapy of this 
disease an: ether immune mediated disorders. 

In addition, Pregnyl and iiranunoregulators functionally 
equivalent thereto, is effective in Hen- insulin-diabetes 

10 mei .Lous (NIDDM . The essential problem m NIDDM 

patients is the insulin resistancy and obesity, it has 
been shown that TNF- fajpha ) is the cause of the ensuhr; 
resistance of obesity and [hi I; DM (Mixes et ai . 1 997, 
Solomon et al . 1.99'.', Pfeitier et al. . 199'-', Hotamisiigil 
et a:. „994), Argiies et al . 199<};. This insulin 
resistance induced by TNF-alpha can be reversed by 
recently developed medicines like Piogiitazone arid 
Metformin, and with engineered human ant i -TNF-alpha 
a i": 1 1 body ( C DP 5 71) f S o 1 omon e t a 1 . 19 9 7, O f e i e t a 1 . 

20 i- : '9b), which possibly achieved their benefical action by 
2 •■ -wer :. nc: 7N F- alpha inouced free i: att.y acids ( V FA } 
cr.nsen era t ion of the blood and/or by stimulating glucose 
uptake at an intracellular point distal to insulin 
rt'Cept.or autopho-sph oryiat ion in muscle. Furthermore , z n e 

25 poeser.ee of retinopathy (Pfeiffer et al. 1 997) (one c: 
the lite complications of diabetes.) nas been mediated 
w:tn significantly elevated plasma TNF-alpha and is sex- 
a*: percent (Pfeiffer et al . 1 997;. The increased TNF-alpha 
co-cors in male hut not. in female X 1 0 DM and may 

m pr-. r 1 1 oipare m one oeve L op men t ct retinopathy ano other 
a. mpl i. caticns i ke neuropatny, ne phrc pa try or 
mac tomgiop at h y (Pfeiffer et ai . 1 997'i . Since Fregnyl ano 
react o:n i-f nave immune modulating potential and in 
particular inhibit TKF-uipha directly or indirectly, 

35 Pre gny a rue its r r a c 1 1 o n 7 - b n a v e a 1 s c b e n e f i c a 1 e f t e 1 1 ;■ 
in N1IPM patients. Besides, lower incidence c 1 diabetes 
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compl i c a t : on s anionc; :. ema . e ecu id implicate t. he 
i revolvement c : female hormones . A key paihogcn: o cytck 1 
ir.dicac ed ::. -err::- or sopn shock : s the. immune! og ;:a. 
mediarcr TKFu which occupies a key role 11. the patho- 

5 phys i ei oqy asscciat.ee w i t n a i verse i nf Idiiiniatcry states 
an e z : he : cor: oous illnesses i ncl udi nq seps: s c: sept 
shoes and ccnexia. When TNF is produced by r r ceils , o:c 
example by 7 c-11 =sct i vat ion through s upe rant i gen 
[exotoxin!" ce by mac r op haaes through endotoxin), i t 

10 mediates an inflammatory response that may alienate arc: 
repel the attacking organisms. When the infect ion 
spreads, the subsequent, release of la roe quantities c: 
TNF 1 ^ .• t he :: rcui at : on a.:, catast rophi c , damaging tie 
or o an svstem and t i i gae r 1 no a state of lethal shock. 

15 These toxic et feet occur by direct action of TNF on he-s* 
ceils and by the interaction with cascade of other 
endogenous immunological mediators including 1L~1, IFN- 
g a ran a - 

This has been snows by inoustion of shock like symptoms 
20 in mice sensitised with L>- i; 3 1 act csamine ml treated with 
TN Fa as well as inhibition of ooth lethality and visible 
signs of disease afte: concurrent infusion of anfi-TNFa 
mAbs f ol 1 o-winc Teccy-i and P-Ga i ac tosami ne treatment . 
In the low dose endotoxin model and in exotoxin model, i- 
25 C-n 1 a c 4 ecvro re * r eat men* .: s necessary r. r inhibit t he 
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have poteniiaJ to inhibit auto- immune and 

inflammatory diseases. Since TNF and IFN-gamma are 
pathologically involved in sepsis or septic shock and 
also in a u to- immune ana inflammatory diseases, I R has 
5 also the ability to mnibit TNF and IFN-gamma in acute 

inflammatory stales li.-:e shook. Our results show that IF; 
inhibits sepsis or septic shook in BALB/c or SJL, treated 
with LPS (endotoxin model) or with TSST-1 (.exotoxin 
model'. IR has not only the potency to inhibit chronic 
10 inflammatory diseases but it can also suppress acute 

inflammatory diseases like shock. Moreover, we also show 
that even pes t -treatment with IR inhibits the shock. 
Furthermore, our IR fraction data show that most of the 
anti-shock aotivity resides m fractions IR-(U/P)1~ 
15 5 [pooled] which contain mostly individual chains of hCG, 
nomodimers c-f these chains or Detu-core residual chains, 
breaxdown products of these shams ana ether molecules 
(>50 kDai . We have also shown that the same fractions IR-" 
U/P3-5 nave an t i -diabet ic effect in MOD mice model. Thus 
20 the endotoxin and exotoxin model serves as a fast readout 
model for the determination of- an 1 1 -d l abet l :: activity m 
NOD mi :e and NOD.seic mice. With the help of endotoxin 
and exotoxin model we tan check for anti -diabetic 
activity in IF; fractions within 48 hours. 
25 Thus, IR su:h as Pre gnyl and its fraction 3-5 have 

high potency to suppress auto-immune diabetes ty 
modulating the immune system by effecting regulatory T 
cells subsets. Our NC D and BALB/c data show that they 
nave the potential to restore the T-oei.l sunset balance 
30 ( Th i - >Thl /Th - >T n "1 : . Therefor-, Pregnyl and its fraction 

1") e s e v e r i t v o : o t h e r 
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..^ , ,, na ,t. Ar.ixa: models of the** diseases like EA,- 

de . .. , B--r.tr for N I DDK, Fishe-ia*. ana MLR-moaei: 
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Figure legends 

Figure 1. chows thai lb-weeks-old NOD mice treated with 
PBS for 4 weeks , become diabetic OI3.7S mmol/1] at the 
5 age of 1 " weeks and within a week tney had blood glucose 
levels above 30 mmol/1, while MOD nice treated with 300 
Pregnyl remained nondiabetic till tney were killed (at 
tne age of 23-weeks) even the treatment was stopped at 
age 10 weens. Tnere oiood gJucose level remained lower 
10 tnan 3 mmol / I . 

Figure 2 . s hows that, r econ s 1 1 u t eb NOL . sc id mice receiving 
soloen cells from PBS treated NOD m.ice(fiq.3; became ' * 
diabetic after 22 lays of transferring, while 
15 re cons i tut ed NOD. sold mice with r 00 IU Pregnyl treated 
N000 remained nondiabetic till they were cillec (8 weexs* 
a f t. e r t r a n s f e rring . 

Figure 3. Shows that 1 b - wee ks -c: 1 d NO D mice treated with 
20 PP.: for A weeks, become d.i abet; : ( > 13.7 5 mincl ' 1 ] at the 
ace of 1" weeks and within a wee;' they had titod glucose 
levels above 30 mmoi/1, while NOU mice treat eo with 000 
TO* Pregnyl remained nondiabetic t i - ... they were k 11 let: 
a 1 o n g w i t h P E'S group (at the age of . : 1 - w e e k := i . 1 5 -wee k s - 
25 olc NOD mice treated with 3 00 Id Pregnyl remained 

nc nci abet i c ti...i t ney were kiiieo ; a t the ace of 0 0- 
weeks) even the treatment was stepped at age 10 weeks. 
There blood g luces- 1. eve Is remained lower tnan 8 mmol /I. 

30 Figure 1. Spleens eel is from 20-weeKS-old female NOD were 
i si. slated arc were cultured for 4 Oris with different 
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dose ow,end t r,: mr.iDitic;. cf TUF- wit:: hreanyl ,5u-6C. 
lU/n.l ana frartior. f F 3 - : containing no hCG . There 
, , c ,.- increase in INF- a with 80C : V n • iregnyl which 
sugaesrs the • trect cf net it, el:. NO effect cu INF-c 
were ^een w.itr. n^tiui. i . t- - 
:- t --:- crr.r-ii.cir.t 

TNK-a .Level i :■ seen witr. rh-bota-h 



roir.Tii.cinr rr. hCG, r 1 pha -hCG . Slight necrose i r- 



' : q u r c- 



Sp ;,,, f celH- from ?i.-we.,:s- :id rerr.^lo NOF we: 
;soia ..eo and were cultured for 48hrs with different, 
conditions ' ' only medium, with ant i -CDl: , 5C , 10,, 

:3 , K; , ,,(,( , 600 TlVml Preanyi, Fl-i, F:<-L, rh-hCG, rh- 
alpha-hCG, i h-beta-hGo [each at 1 0 0 uu :tG S ■ in the 
p/esence of anti-CD3 and IL-f. After 4bhrs IL-1 cyt,i:in, 
ELI SA war dor-. Results shows that there is a cose 
dependent: increase of 1L-4 with Pregnyl (b0-o00 KG mi : 
and faction >-:■■ (F3-5> containing no hCG . There is an 
decrease in 11.-4 with BOO IU/ml Preqnyi which suggests 
the'effuct of hCC itself. NO effect on TT.-4 were seer: 
wi"f. fraction 1-1 (Fl-2) containing hCG, human 
recombinant irr. hCO, rh-alpha-hCG and rn-beta-hCG. 

:-. aU i- •• ihl T-nelis from sr.ee, f ;:-weeks-iid remit 
H0 L were isolated and were cultured tor 48hrs with 

._ — ; v medium. ' 4 ' with ami- 
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Figure "7. Show the transfer experiment of 20-weeks old 
female spleen ceils treated with PBS, 600 IU Pregnyi, 
fraction 1-2 (Fl -2), Fraction 3-5(F3-0) or human 
5 recombinant. oeta-nCO (b-hCG) for 48hrs and then 

transferred into d-wee^s old NOO.scid (n-3) . After 22 
days cf transfer the NOD.scid mice receiving PBS treated 
NOD spleens were diabetic. NOD.scid mice receiving Fl-2 
ana b-hCG were diabetic after A and 5 weeks respectively 

10 while NOD.scid mice receiving oCO Id Pregnyi and F3-5 

remained nondiabetic about 6 weeks and then all mice were 
Killed, it i-nows that tie maximum antidiabetic effect 
resides in Pregny.l and F3-c. Sin :e Fl-2 which contain 
mostly nCG have no effect on the incidence of diabetes m 

35 tnese mice, it is clear that antidiabetic effect aoes not 
reside m hOG itself. Tnere is slightly anti-diabetic 
affect in recombinant human beta-hCG. 

F i g u r e s 3 - 1 1 

20 

Ln or d e .:: t o tes t w h e t n e r t r e g n y 1 n a s a 1 s o e f f e c t on T h _ 
type mice, we treated IrALB/c mice (n-f) with 300 lu 
Pregnyi i.p. for four cays and with PBS (n=5). After 
isc la tine CG-h* eel If from spleens we* stimulated them witc. 

25 unti-CD3 .'IL-2 for 48 hcurs and tne supernatants were 

collected fur the determination of IFN-y (figure E) ana 
11,-4 (figure ? ; cytokines. We also treated CD4 1 cells with 
different doses o f Preen yi . Subsequently the supernatants 
were directed tor INF- 3 Ell 3 A (Figure 1 0 ) analyses. 

30 Ficure t shows the invivo treatment with 300 ZV Pregnyi 
supcress IN-' -a and on the ether nana increases 11-4 
production. This implies that there is more shift towards 
Th-2 the no type. Same ceils treated again in vitro with 
different tresis of Premyl show ; Figure 10'; increase in 

35 INF-c ana decrease in IL-A (figure 11' which suggest thc 
shif: : wa rds G h - 1 r rienet ype . This all implies that 
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eqny: ar.ci r_- r r.r;, 
"h3, Ti : ■' - 



o. rea::ia:.:ry 7-oeli subset 



a u : e 



a urn:. 



I U 



15 



Super do: 7- UK 1 0 .'YU» ; r'PLC: system ; Pha r amc i a } 

rote, vol ume V-- 7a ml; void volume- VY-b .7ml; flow rut* 

1 mi / mi r: ; butter : 1 OmK 

t-;h(^pr;d r H-b'j f : e r ed saline, pH 7. a; at 



;m r.(?mpera:ur 



col urn:. e 1 i i a i one 
select i v t y K AV : 
molecu.1 a r mass 
separat ion range 
pr or. e: ns 



■< N/m 



;i,000 - 1 0 0 , Cj 0 0 r )a Iron for g 1 obu 1 a i 



20 



met hoc 



METHOD NO. 
0 . 0 CONCIB 
0 . CJ ML/MIN 
u . 7 CM /ML 



0 . 0 
0 .70 
0 . 7 0 
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s a mp 1 e 

Pregnyl (Organon, lor nr.: 168558, exp . da t e : 2 6 . 1 1 . 9 9 ) 
sample volume - 0.5 ml - 2,000 units; sensitivity 0.2 
AUFS 

5 

chroma togram 

Peak 1 = fractions 1-2: Ve - 14.7 - 15.1 ml ; K AV =C . 37-0 . 3 9 
Peak 2 - fractions 3-5: Ve = 15.38 - 17.99 ml ; 
K AV = 0.4 1 - O.5- 7 

10 k av - ( v c -v 0 ) / (v\.-v c ) 



teak 2 eiutes at a volume between 14.7 - 15.1 ml after 
?tart of the separation. This corresponds to a molecular 
mass between 70,000 - 80,000 Del ton. This fraction 

15 contains in part the dimeric form of hCG (Textbook of 

Endocrine Physiology, Second edition, J . E . Griffin, S.R. 
Ojeda (Ed.; Oxford University Press, Oxford, 1992, 
pp.199). Peak 2 eiutes at a volume oetween 15.33 and 
17.99 ml, corresponding to a volume between 1500 - 58,000 

20 Ealton. This fraction contains partly (3-subunit 

(MW==12,200 Daltor.) , breakdown products of hCG and othei, 
as yet, unknown molecules. These calculations were based 
cn the above-mentioned selectivity of this column. 

25 Figure 12. Prosrosed mechanisms operating in three 

different models of sepsis or septic shock. A • if a hicn- 
aose enciztoxin mcdel . E) is a low-dose endotoxin moael . 
( -) ^ exotoxin model fcr T22T-1/SEB. In high and low-dose 
endotoxin model { a , b ) the systemic effects of endotoxin 

30 (LP2 < is largely mediated by macrophages while in 

exotoxin model (c: the systemic effects cf supper antigen 
(T237 - 1 /SEE .- is mediated by T-cei Is . In both cases 
production or TNE, I FN and ICE ;il-l alpha and beta clay 
important role in the pathogenesis of septic snook. 



35 
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Figure 14. T-ceil activation induced by super-antigens 

- rr -.M-inr,3i '"-cell activation 
Hke TSST-1 can be seer, as a poxy.lc.a. - 

ir tha t -cells expressing a specific V-beta family are 
ail activated through r.on antigen specific binding oi the 
T C R / M H C i I / ana s u p e r a n t i q e r. . 

Fiaure lb. An FPLC chromatogi air. cf 50 pi of undiluted IK- 
U sample . 

Figure 16. An FPLC chr amatogr am of bOO pi of undiluted 
IR-P sample . 



of fractions I. and 3 from 



f i g u r e l ! 



Ficure 18. An FPLC chi omatogr air. of 50 Jil 2-mercaptc 
ethanal treated IR-U sample. 

Figure 19. An FPLC chromatogram of 500 pi 2-mercapto 
ethanoi treated IR-F sample. 



20. A black ani white difference in survival 

c with 1P-P prior to TS 
hose that were not is found 



Figure 
b e t w e e r 

and n-Gal treatment versus 



• en those animals treated with IF-P P^or to TSST- ". 
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the IR-F group (bar#3) as compared to normal Balb/c mice 
(barf] i . 

Figure f4. This figure indicates slight reduction in 
platelets court in TCST-i group (bar#2) as compared to 
ncrmal Balb/c mice (bar#i; . The platelets count were seen 
very hi ah in IF.-? created group Eaib/c mice (bar#3) . 

Figure _ r . This figure shows FDC G25 chroma togram of 
first trimester pregnancy urine sample (IR-U). Fraction 
IR-t/HMDF (nigh molecular weight desalted column 
fraction j has apparently no.lecuJar weight of greater then 
b kDa , while IR-U/LMDF (low molecular weight desalted 
column r raction ) has apparently molecular weight of less 
then 5 nDa . 

Figure c . This f igure shows a Superdex 75 GPC 
chromatocram of IR-U/LMDF sample. The profile obtained 
displayed at least 5 peaks although the ratios were 
different . 

Figure 1.7. shows low molecular weight fraction (IF.- 
"J/LMDF) on a Pharmacia Biotech SMART system equipped with; 
a Superdex^peptide, PC 2- .2/30. For the running buffer 
4QmM Tris, 5mM MgCl- + 15 0mM NaCi was used and the flow 
rate was 50 ml /nun tor 7 5 minutes ana the signal was 
analyze! at 214 and 254nm wavelength. There were 1-3 
fractions collected (LMDF1-3). Cytochrome C and Glyl6 
were used as internal size markers. Peak 1, 2 and 3 were . 
eluted at about 1 .3kDa, 1.15kDa, 4000a, respectively. 

Figure 7b. This tigure shows that there is strong 
inhibition of T FN -gamma production found with IR-P ana 
i F-lh'LMC'F on CD4- cells polarizing towards Thi phenctype 
tin vivo . There was only a moderate inhibition o t I FN - 
oamma or eduction observed with recombinant bet a-hCG anc 
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;:c eifec' wa: : seen with recombinant hCG as compare to 
control ( MUD , . 

Figure 2- i -31. In order to kixjw whether IR has also offer- 
or. Lh-L maturation c I" DC f BM £rom NOD mice were also 
direct':'* 7 oo-cu- tured with GM-CSF and IP tor 7 days. At 
day £■ all cells were analysed ty a flow sytometer for 
♦ixpers 5 i or. zi the t ol 1 ov;i n g mar -:ers": CDli, CDl^c, CJl^, 
CD31, CD40, CP43, CD80, CD3t., CD9o, ER-MP2 0, FP-MP58, 
F4/8C, F-cad, MHC II, MHC I , FB6 8CC - 

We observed that all DC treateo witri TF were less mature- 
then control DC treated with GM-CSF only. This was 
-nnr 1 nded iron", the decrease in ceil, surface markers CDlo, 
FK-MP5 6 , F4/81, CDC, and one increase in CP43, CD9 1 , 
CD31 and K-caci . Moreover no change was observed in cell 
surface markers EF-MP2 D/LY6C, MHC I anc II (figure 2 Qi • 
Figure 30 and 31. snows, when DC were cultured witn GM- 
23 F tor L> days and at cay 7 co-cultured with 30 0 ID /ml 
IP-F ; figure 3 0 ) or 101 mg /ml of IR-C'LMDF (figure 31 
for additional 24 hrs, the DC besame more mature and 
could function better as ADC. Cms wa o concluded from t:c 
increase j n CDld, CD4J, oDBO, CD8 6, CP95, F4/80, DDI lo- 
and MHC II cell surface markers i figures 3 0 and 3 1 • . 

Ficrare ol shows tnat due ts the TF-P treatment in BALB 
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appearing from the increase in IL-4 production as 
compared to control (CTL) mace. 

Figure 35. shows that purified CD4+ cell of BALB/c mice 
5 treated with IR-U/LMDF produce more IL-4 in the Th2 
polarisation assay as compare to PBS treated mice, 
suagestive of up- regulation of Thl subsets. 

Figure 36 shows tnat CD4 + T ceils from PBS and 1R-P mice 
10 treated i in vivo) with dif ferent doses of IF:-P (in vitro) 
show increase in IFN-gamma production which suggest the 
shift towards Thl pnenotype (see also figure 37). 

Fioure 33. Shows that CD4 + T cells from PBS and IR-P 
15 mice treated (in vivo.) with different coses of IR-E (in 
vitro: show decrease in IL-4 production which suggests 
the shift towards Thl phenotype (see also figure 3*3). 



Figure 38-41. In order tc determine whether a shift of 

20 CD4 + T cells towards the Th2 phenotype is IL-10 or TGF- 

beta dependent,- wo also adoed dr.ti-II.10 and anti-TGF-beta 
in the polarization assays c: CD 4 + r 3 ceils from IF-? 
treated mice. Figure 38 shows an increase in IFN-gamma 
production under Thl polarization conditions in IR-P 

25 croup, which suggests that the promoting effect of IR-P 
on Th2 subset is at least partly IL-1C dependent (for 
details see text). . Figure 2 -f . snows increase in IL-4 
production in Th2 polarization tor.diti dhs seen with anti- 
IL10 mvitrc treatment in control ( CTL ) group and in IR-P 

30 group. This suggests involvement of IL-10 in Thi/Th2 
polarisation (for detail see text), while no big 
differences wero seen in of 11,-4 and IFN-gamma product ion 
in Thl and Thl polarization conditions with ant i-TGF-beta 
in vitro treatment (figures 4 0 and 41- between control 

35 and IR-P treated croup. 
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Figure 43, 44a, b and 41 show that purified CD4 -r cell 
trcm t:.-:j/LMDF produce more TFG-beta then the cells from 
lor.'roi mice. When ar.ti-lL-lC or anti-IL-6 was added 
bot h siicures, cell from centre, group mice produc, 

:nore TGF-beta then IR-U/LMLF treated group. This suggest 
an involvement of iL-6 and TL-lJ in TGF-beta production. 
Tbl£ consistent with our data which shews that LPS 
simulated spleens sells i rom IP. treated mice produce 
hiah : e vei oi 1L-- (figure 4h> as compared to control 
mice group- 



• , .s <?h flU , rPriurfior in LPS and anti-CD3 

induced proliferation was observed after culture of 
spienoovtes from UVE treated BALES /c mice (figures 46 and 
4 7) , while IR or ccmbined IP and UVB-ir radiated treatment 
increased the LPS and anti-CD3 stimulated proliferation 
(figure s 46 an d 47). 

,- iaur ,. 4f and 43. 1 r. order to determine whether this 
rha nae m LPS and anti-CD3 stimulated proliferation is 
IL _ 1C ' dependent, w- treated TL-10 knockout mice with IR-F 

UYP. No change in proliferation pattern was seen m 
an ti-SC3 stimulated spleen cei.is when LVB-i r r add at ed and 
T P_r -rested BALB/c mice were compared .figure 47) , while" 



112 

WO 99/596 1 7 PCT/N L99/003 1 3 

proliferation in the UVB and IR-F treated groups as 
compared to the control group (figure 51), while a 
decrease in proliferation was observed in roth groups at 
72 hour 3 of proliferation (figure 50). 

5 

Figure 52 ano :3. Shows that reduction in B220 and M5/114 
positive cells, and an increase in CD4 and CDS positive 
cells was observed in the lymph nodes of IF.-P-t reated IL- 
10 knooeout mice (figure 52), while an increase in CD4 , 

10 CDS, 3220 am Mb/114 positive cells was observed in the 

spleen (figure 53). In the UVB treated group, an increase 
ir. CDS positive cells and a decrease m CD4, B2 2C, and 
M5'114 positive cells was seen in lymph nodes (figure 
52.-, while no change m cell markers was observed among 

15 spleen cells, except for a moderate increase in CDb 
positive cells (figure 53). 

Figure . c 4 and 55. Shews that wnen DC from BALB/c mice are 
co-cultured in the presence or GM-CSF and IF. ;iR-P, IR-U, 

20 IR-U3-5, IF .-C/LMDF) for 7 days, we observed that alJ DC 
treated with IF were less mature than control DC treated 
w: th GM-CSF' only. This was concluded from, tne decrease in 
ce..l surface markers CDld, CD40, 3080, CD8G, ER-MP55, 
F4 '8C, F-cad red MHC II (figure 54). Moreover, moderate 

25 increase in 2D95 was observed (figure 54). In contrast, 
when DC were cultured with GM-CSF for b days and on day 
the culture were supplemented witn 30C IU/ml IF-F or 100 
mg/ml IR-C (IF-u, IR--J3-5 , or IR-U/LMDF) tor additional 
;M hrs, tney became more mature and could function better 

30 as APS. Tnis was concluded from the increase in CDld, 

CC14, C 04 0 , CD80, CDS 6, CD95, ER-MF53, F4/80, KB 6 8C5, E- 
ca:i and MHC II cell surface markers [figure b 5 .;• . 

Figure 5c. snows an alic-MLR . Pre! i f era tier, data shows 
tnat TR treated DC in ail DC versus T cells ratios are 
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Figure aV . shews anti-shock activity of IR-U/LMDF 

iract :o:.. Method for tec; activity i s mentioned elsewhere 

in tin s document . 

F;aare L - t- . Tc oe t ermine the eriec* o: hi qn -dose PPL 
t r ea truer; t 1 n TP treated mice, BALF/c mice in^BO' were 
injected intraperitoneal 1 y with hPh (Ihu mg/Kg) and 
survival was assessed daily a during days. PBS-t reatea 

10 BALE / c m: :e sucsumoed tc shock between cays I and 2 arte: 
h.i ah-dose LP 5- iniectio:;, with only 10r of mice alive on 
clay : i i it re 08;. In constrast, I00V cf T R - [- , or its 
tract Ion--- T R-c; ot I P - P >, , treated mice were alive on 
day 1 (PO.0CI, (figure b b- ; , while q roups of IR-Pi, IR-A 

15 and Dexarue thasone treated mice demonstrated around 70v of 
survi v o r s . 

Fiour,- M: . shews that: IR-A, IR-P and ; to fraction 1R-F1, 
IR-Pr nave a.'.: platelets counts within normal range (100- 
20 3 0 J x ir'/m: : , while control, IP-PI and Dexame t ha s on e 
t r eat ea mi co have platelets counts oelow normal range. 

Fiacre r--(L . shows that mice treated with IR-A, IR-F 
an 3 its Traction 1P-F1, 1 P. - PL c: IP-PL had relatively 
25 lowei ,eve.i < ;. ALAT, LPn ; , A SAT enzymes in the plasma a., 
:: t c • : ' :C r . 

:u : :c: . :. or 
• •< !..c s : '.ex wi * :. tc 



: : . : >:.:i!>c :. :.• *" r • . s r ► ; d :: 

. ;. :i : ihe " •ncecc rater. : 

:. ..: ; : . _j a r;.a , s * n-: s • • i j s . 

s c : c i v r n .i r -s .1 t s : _ at; r : 



WO 99/59617 PCT7NL99/00313 

Figure 64. shows inhibition of I FN -gamma production in 
Thl polarisation assay of CD4+ cells isolates from NOD 
mice treated with IR-P or rhCG lr. combination with IR-P3, 
while moderate inhibition was found in Thl polarisation 
by rhCG and IR-P3 alone. This shows that, in treatment 
with rhZG in combination with IR-P3 give massive 
inhibition of Thl outgrowth in NOD mice. This suggests 
that. IR-P3 fraction needs rhCG for it maximal inhibition 
of the Thl subset. 



Figure 65. shows inhibition of I FN -gamma production in 
anti-CD3 stimulated spleen cells obtained f : rom NOD mice 
treated with IR-P, IR-P1, IR-P2 cr with rhCG in 
combination with IR-P3 as compared to PES treateo mice. 
rhCG and IR-P3 alone did not have the same effect as in 
combinat i on . This suggests again, that IP-P3 fraction need 
rhCG for its I FN -gamma inhibition. 

Figure 66. shows anti-CD3 stimulated proliferation at 
different time points (t-12, 24, 4^: h) of spleen cells 
obtained from NOD mice treated with IF-F, its fractions, 
rhCG or IF-P3 in combination with rhCG. Again the results 
are consistent with the previous I FN- gamma inhibition 
(figure 65). Here, IP-P3 fraction also needed rhCG for 
its inhibitory effect on ant i -CD3 induced proliferation 
of spleen cells from in vivo treated NOD mice. 

Figure 6' 7 . shows that IP-P ana its fractions promote IL- 
10 production cf anti-CD3 stimulated spleen ceils from 
treated NOD mice as compared to PBS treated mice. 



Figaro 65. snows that IgG2a production is root inhibited 
by in vivo treatment of NOD mice with IP.-P2 ana rhCG in 
v:vo treatment, while IR-P, IR-Pi, IR-P3 and IR-P 3 m 
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;.-, (ni > er ,s. dMC j "C. show that IR-1 treatment, as abie t; 
delay tne : luiuoLior. oi diabetes i :: both models. The 
mecham s:t teh : nri this delay is probably of different 
nature . 

Pi cures kosui t c BBAs" Rr coil .line: snow thai 

:. ex a met; ha s>one is able to mnbs TNF- alpha induced IL-c 
arid KANTF.f production m BEA5 2n ooJl line. IR-R .: s a J s 
ti p. t . ♦ ; nh i.bi f the production TNF-a 1 pha induced 
1() ir-.r ; ammat or v ■ :y t.ok i :n-; . Moi eevo: , dexame t nasorie was at . • 
»■ , , re. ■:■•>"'■ TTRE-a A pha induced down - requ 1 a t i on oi anti- 
• ii i la mint or y Td r'-oe t a cyt oKint', wh ; i e IR. -E not on.l y 
. * .... v . 'T- _ o r- v nrMi'-t l r , h n r r\ \ c -; n r< r omo t e this ant - - 

l t., :-j i_ ^. ^ - i v.< * »- ■ >- k v r' * - -* - ------- 

mil cimmat cry cytokine lurther (tiqure " 1 ; . In addition . 
15 betamethasone and IR-R were both abie o inhibit IFN- 
a amnio induced production c: RANTER (iicure 74-. 

Piaures '/:■ and 76. Flow cytometry analyses or B E A E 2E 
rF: ll line; results show that Dexamt hasone and 1R-P bots 
?() wore able to down - requ 1 at. e the TNF-alpha induced 
expression • C i i LA- ER and I CAM- I 

ri au:> ;. r - '"' -:e . po :rv ;c -f EAR mode.;; Mi .-e treated w.i r r 

p , - ■ ■ • . <; S 4 VS. • d h * d U 1 1 U d ' h > 1 i !. S t * S 1 '"' • We e r'd •• 1 1 " - 

^ ■ — "c ( .o-. sac all ^Itmoal si cms cf EAR oi a* i 
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Figures 81, 52a, b. Figure 61 snows that before IR 
treatment the patient was immune-compromised due to the 
high dosis of stenods. After IR treatment the levels of 
T- Lympnocy tes (CD4, CP8 ) were increased and within normal 
5 range, except for B cells. We also measured cytokines in 
LPS anc FMA'Ca stimulated P3MC obtained from patient 
during the IR treatment. We observed that LPS stimulated 
PBMC produced more TNF-alpha, IL-10 and IL-12 during 
treatment (figure 82aj, while PMA/Ca stimulated PBMC 
10 produced less I FN -gamma (figure 82b) . 

Figures 8 3 - H . Figure 83 shows that due to the IR-F 
treatment the number of lymphocytes, T cells (CD4, CDS ' 
and 2 cells were decreased which indicates the down- 

15 regulation of the hyperactive immune system due to tne 

treatment. This is also consistant with our cytokine data 
(figure 86) which shows inhibition of LPS stimulated IL- 
12 and TNF-alpha by PBMC. Moreover, there was an increase 
in IL-10 production during the treatment, which is an 

20 anti- inf 1 aroma t ory cytokine (figure 86). In addition, the 
elevated 2Pr an:! liver enzymes (A3 AT, ALAT ) were also 
decreased (figures 6 4and 85 ;. This all reflects a 
decrease m the disease activity. 

25 Figures 8 ~i and Sc. Show that during IR-F treatment of 

di^bets patient z ne insulin need to maintain eugiycaemia 
decrease-?, as shown an figure 87. After withdrawal of 
pr^gnyl Lis insulin need raised again (figure 87). In 
thi.s patient with newly onset of diabetes me llitus tne 

30 insulin need a rot pec significantly during treatment with 
IF- P and also improvement of the glucose control was 
found , supported by a decrease in glycosylated HbAIc 
level during TR-F treatment ■: figure 87'- and aecz&ase in 
inf I ammatory cytci;: nes ; I L 1 2 , TNF-alpha, 1 FN- -gamma ■ 

35 proouceo by 1,12 stimulated PBMC • i i cure 8 8 . Furthermore , 
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observed during tr.e treatment (figure 9b;. This all 
suggest.- an improvement of the island col J r unction a no 
eventual J V also better glucose regulation. 

Figurer Rm-91. MS patient 1 tin vitrei : there was an 
increase in production of TGF-beta and II. -10 in L P S 
stimulated PBMC treated with IR-P f figures H and I). Mo- 
difier ences were reserved in TGF-beta and IL-10 
prc.duct.io., in cultures stimulated with PMA/Ca and treated 
with 1R-1 (figures 8 u and 90), while IK-r- inhibited tne 
Produrf icn of TFN-qamma m PMA/Ca stimulated PBMC (figure 



Fiuures 111-94. MS patient 1 (in vitro : PBMC obtained 
15 from patient 1 showed a decreased production of TGF-beta 
and I FN -gamma in cuJtures treated with IK-r as comparer 
ro TPA.'Ca stimulation alone, while IF.-P treatment 
increased LPS stimulated TGF-beta production (figures 9i 
and 9?';. T I .■ — 1 0 production was inhibited with IR-F m both 
20 LPS and TPA/Ca stimulated cultures (figure 94;. 

Figures 91 and 96. Treatment of BALB/c recipients with 
1R _ F . prolonged Cf7RL/t skin graft survival as compared t, 
tlrn untreated centre i group. The centred, recipients 
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Figure 100. snows macrosphere GPC 60A chromatogram o: a 
IR-P sample . 

Three selected areas were fractionated, IR-P1 which 
elutes apparently with molecular weight of MO kDa, IR-P2 
5 which elutes aparently with molecular weight between the 
lOkDa-lkDa, anc IR-P3 which elutes aparently with 
molecular weight <lkDa. All these activities were tested 
for at least anti-shock activity (for details see text). 

10 Figure 101. shows macrosphere GPC SOA chroma t rograrn of 
IF-P and IR-A sample (500 10 of each sample was injected 
with a same injection volume). The results revealed that 
IP -A contains large amount of IR-A3 fracticr. as compare 
to IR-P3 fraction in the IR-P sample. We have tested same 

15 amount of IR-A and IR-P for their anti-shcck activity. 

The results revealed that. IR-A had low tc moderate anti- 
shock activity compared to IR-P (result not shown). 

Figure 102. snows flow diagram of purification methods 
20 1,2,3 and 4 (for more detail, see text. 
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Claims 

.k- -rab : - no::, urine capable c 
1. A:, i mmunc re^u.: a - 

reauiaunq Thl and/o: Thl: ceil activity. 

, ; ; ^ : ,, !0;1 ;;iatrr obta i nab.e from urine capable o 

d i iter e ntiatiori . 



ritcdulatina dendritic ce; i 

H ^-ordirin Vf :iaim 1 capable O: 

modulaunq cJHiautK, t^n 

,r-nrHin'j tr- claim c wherein sa:. 
: , i mmu n o r eauidt jj , oiuihh - 

r;r . (;y ,, ( , :i lro:Tl ^. preanaic mammal, creiorablv 

where::: said mamma i ir human. 

_ - ; ,rnn .-nr. arrive component 

An lmmunorequidLLi luiu K ^- ai ^ 

^,, n able from a mammalian chorionic Gonadotropin 

a - on said active component capable or stimulate 



ore d a 



enocv ,er obtained fro,, a ncn-obe.se ciaabe.es UCZ 



inou sf 

. ! a c o i v e c omp c u n d 



7cr compiling an active component funct ional iy 



romprisinc an active roraponen- 

. . Ai. iirjr.urici o;uia . -^ ,..14.-. 

= nabl< . - no a mammalian rhononic gonadotropin 
reparation ,aic active component capable ot protect.. 
r , H /,, ana nst u lipopcl ysaccharrde induced septic shoe 
-. immunoreouiato: accorimo ti claim t 03 f where: 

active component 1. present m a traction wnicn 



irrar p I: ' molecular weian" o: 



1 
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hiiociai ton as determined in gel-permeation 
chromatography . 

10. An immune regulator according to claim 7, 8 or 9 
wherein said mammal i an cnor i :>nic gonadotropir. preparation 

5 15 derived from urine. 

11. An immun :»regu la tor according to anyone of claims 5 to 

10 capable of regulating Tnl and/or Th2 cell activity. 
17. An immunoregulator according to anyone o± claims 5 to 
i: capable of modulating dendritic cell differentiation. 

10 II- . An immunor egu lator according to anyone of claims 5 to 

11 wherein said stimulated spd er.ocy tea are capable of 
delaying the onset of diabetes in a MOC- severe-combined- 
i mmu nodef icient mouse r e c o nstitute d w 1 1 h said 

sp lenocytes . 

15 14. An immune regulate r according to anyone of claims 5 to 
1 " wherein said active component is capable of inhibiting 
gamma- inter fer :>n production of splenocytes obtained from 
a non-obese diabetes (KOD) mouse. 

11. An immune: egul a t c r according to- anyone of claims 5 to 
20 14 wherein sard active component is capable of 

stimulating 1 n t e r 1 e u k i n e - 4 production c f s p 1 e n o :ytes 
obtained from a non-obese diabetes (NOD) mouse, 
lo. An immunor egul at o r according to anyone of claims tc 
If-' wherein said active component is capable of reducing 
25 A SAT plasma levels after or during organ failure. 

I" . Use of an immunorequla to r according to anyone of 
ciaims 1-16 for the production of a pharmaceutical 
composition for the treatment of an immune-mediated- 
disorder . 

30 1 H . use according to claim 17 wnerem said immune- 
mediated disorder comprises chronic inflammation, such as 
diabetes, multiple sclerosis or chronic transplant 
r e o e c 1 1 o n . 

1-5. Use according to claim 1~ wherein said immune- 
35 mediates; cose. rover comprises acute i n f 1 a mm a t a on , suet a s 
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seen 



10 



: anaphylactic shock : acute rr hyper acute 

r >• a r. s v 1 a n t rei e c 1 1 on . 

r ' st: ^-cording to clain, 1" wherein said immune- 
;, a: a:,d disorder comprises autc-irnnune disease, such a, 
svs:eK . : , iupas erythematosus or rheumatoid arthritis. 

u r ding :c rlairt : wher-in sate :nutmno- 
media teo disorder conpriscs .11, ray, such as asthma c, 
parasitic disease. 

\- according to claim 1^ wherein said immurie- 

^d^.re, disorder comprises an overly strong immune 
respond directed acainst an infect, out agent, such as , 
v > r us o! bacterium. 

acccrcima to ulcim 17 to 11 wherein said 
,>-,atmen- comprises regulating relative ratios and/o: 
cytokine activity of lymphocyte subset -populations it a 
treated individual . 

24. L^e accordinq to claim 23 wherein said subset 
populations comprise Thl or Th? cells. 

, = ' Us<r according t anyone o: claims V to 24 wherein 
said imrnunoregulator comprises a hCG preparation or a 
r r a -• ■ ■ :. derived thereof. 

,6. A Pharmaceutical composition for treating an immune- 
-, odj ,,,. i disorder comprising an active component 
obtainable not, urine capable cl stimulating spienocyteo 
• ■ , , , or .-c.r-se diabetes 'NOP' mouse, saio 
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o :. cy ••: s, ivc : 
. _ • :: ; : ■ > i - . r: od- ■ l • 
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18. A pharmaceutical :omp:sition f :>r treating an immune - 
mediatea disorder comprising an active component 
obtainable frcm urine capable of protecting a mouse 
agams: a 1 ip> apol y saccnar i de induced septic shock. 
5 29. A pharmaceutical composition for treating an immune- 
media tea disorder according to anyone of claims 2 6 to 2 8 
obtainable from a pregnant mammal, preferably a human. 

20. A pharmaceutical composition for treating an immune- 
mediated discrder according to claim 29 comprising a 

10 clinical grade hCG preparation or a fraction derived 
t: hereof . 

21. A method :or treating an immune-mediate d-disorder 
comprising subjecting an animal, to treatment with at 
.east one immune reguia tor according to any cne of riaims 

15 I t o 1 6 . 

21. 'A method a cording to claim 21 wherein said disorder 
compri ses diabetes . 

::. A method according to claim 22 wherein said disorder 
comprises sepsis . 
20 24. A method according to any one of claims 31 to 2 2 
further comprising regulating relative ratios and , or 
cytokine activity of 1 ymphocyte subset -populations in 
said anuria L . 

: . A method according to claim 24 wherein said subset - 

25 papulations comprise Thl or Th2 cells. 

2k. A method i :nr selecting an immunoregulator comprising 
determining therapeutic effect of an immunoregulator by 
sure ec tine an animal prone to show si ens of diabetes to a 
urine fsaczior. or fraction derived thereof, and 

30 determining the development of diabetes in said animal. 
27. A method r :^r selecting an immu no regulator comprising 
determining tner ip-eutic effect of an Lminunoreoul a tor by 
a u b i e c :;nc at. a n imal p r o n e to sh o w signs c f s e p t i c shock 
to a urine tract, .en cr frarti.cn derived tnerecf 

?5 de termini nc the deveioomen: c i sen tic shock in said 
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3-. K method according : claim 3c or 57 wherein said 
therapeutic el feci is farther measured by determining 
relative ratio- ana ; o: cytokine activity of lymphocyte 
s 'j b s e t - v o pul at .i c n c i r. sai o ani ma 1 . 
3^. c method acrording tc- claim 3b wherein s a ic 
therapeutic o::ect is iuc.ner measured by det ermirii ric 
enevme levels in said animal . 

4G . An imrr.unoreguiatci selected by met hoc accordina 
anyone or claims 3 r. *c 39- 

4:. a pharmaceutical composition comprising an 
i rnmun o r e a uldt o r a c c o r J i n c tc claim 40. 

4_ c sf . ; .f aii immune! equla tor according tc claim. 40 ice 
the preparation oi a pna rmaceut i ca i composition for the 
it menl of an immune-mediated disorder. 
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NOD. SOD i m vrvo PBS vs 600 lURegnyl) in-vi- 




Figure 2. 
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In vivo PBS vs 600 vs 300 IU Pregnyl-NOD 
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In vitro iL-4 (total spleen cells Irom NOD) 
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Figure 5. 
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In vitro !Nf--y (CD4 cells from NOD) 




Treatment 



Figure o 
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Figure 7 
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Balb/c spleen CD4 cells IFN-g (n=5) 
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Balb/c spleen CD4 cells IL-4 (n=5) 




IL-2 50 HJ-PG 300IU-PG 600 IU-PG 1000 RJ-PG 



Figure 1 1 . 
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Survival Curve (W&WO NMP) 
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Comparision of Illness Kinetics during Toxic 
Shock Between NMP and non-NMP treated mice 
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Comparision of Weight Loss 
during Toxic Shock with and 
without NMP Pretreatment 
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Figure 27 
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'>»i Polar<sation 
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Figure 2S. This figure shows that there is strong inhibition of IFN-gamma 
production found with IR-P and IR-l.'/LMDF on CD4- cells polarizing towards 
Thl phenotype tin vivo). There was only a moderate inhibition of IFN-gamma 
production observed with recombinant beta-hCG and no effect was seen with 
recombinant hCG as compare to control (MED). 




SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 




10 



, r 

0 10 i<r io J 



CD1d 



o 

O 

C\J - 



o 



IR-P 




V- 



J i wn — 

10 ° 10 1 



I p ' ' 

irr 

CD31 



10- 




CD95 




27/69 
Figure 29 



PCT/NL99/00313 




10 



10' 10 10 

CD14 



10 




CD43 



O 
o , 




ER-MP20/LY6C 




NEG. CONTR. 



10" 10 
FL1-H 

NEG. CONTR 



SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 



28/69 



Figure 29 



PCT/NL99/00313 



o 

O . r 

CM - ii 




ER-MP58 



CM - 






o ! 

CD _ 


1R ; P 




O I 

i2 ™ - 




tl-CTL 






t\ 


o o ■ 
U oo- 


1 * 


! ^ 


o - 
ft 

o J 


'■^ITWtl 1 1 HUM — 


i i i mi l i YiThH 



10 TO 1 0 10 J 10 



F4/80 




• ;ickS: 



SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 




29/69 
Figure 30 



PCT/NL99/00313 




CD1d 



CD40 





SUBSTITUTE SHEET (RULE 26) 



PCT/NL99/00313 

WO 99/59617 



30/69 
Figure 30 




CD11c 



SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 



31/69 



PCT/NL99/00313 



Figure 31 
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Th1 Polarisation 
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Figure 32 shows that due to the IR-P treatment in Balb/c miee the CD4+ cell are 
shifted towards Th2 phenotype, showed by the inhibition of IFN-gamma 
production as compare to control (CTL) group. 
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Figure 36 shows that CD4+ T cells from PBS and IR-P mice treated (in vivo) with 
different doses of IR-P (in vitro) show increase in IFN-gamma production which 
suggest the shift towards Thl phenotypc (see also figure 37). 
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Fieure 38 shows an increase in u iN-gamn^a proc 
conditions in IR-P group, which suggests that the promoting effect of IR-P on 
Th2 subset is at least IL-H) dependent (for detail see text). 
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figure 3- shows that CDA ■ T cells from PBS and IR-P mice treated (in vivo, with 
different doses of IR-P i in \ ttroi .how decrease in 11.-4 production which suggest 
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Figure 47. 
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LPS and anti-CD3 stimulated proliferation of spleen cells from UVB and IR 
treated Balb/c mice. Reduction in LPS and anti-CD3 proliferation was observed in 
UVB treated Balb/c mice (figure 46, 47)) while IR or combined IR and UVB- 
irradiated treated mice had increase LPS and anti-CD3 stimulated proliferation 



(figure 46, 47). 
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figure 45 shows that LPS stimulated spleens eells from IR treated Balb/c mice 
produce high level of II ..-6 ( ex vivo) as compare to control (CTL) group treated 
with PBS 
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figure 3') shows increase in II. -4 product.on in Th2 polarization conditions seen 
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Figure 4. 
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Figure 44 A. 



FOR DETAIL SEE DOCUMENT 
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Figure 44 B 
FOR DETAIL SEE DOCUMENT 
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Figure 3 5. 
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Figure54 
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Figure 55 



FOR MORE DETAILS. SEE DOCUMENT 
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Figure 56 
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FOR MORE DETAILS. SEE DOCUMENT 
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Figure 58. To determine the effect of high-dose LPS treatment in IR treated mice. Balb/c 
mice were injected intraperitoneal^ with LPS ( 1 50 mg/kg) and survival was 

assessed daily 5 days. PBS-treated Balbc mice succmbed to shock between davs i and 2 
after high-dose LPS injection, with only 10% of the animals were alive on day 5. In 

constras:. L">'\, o: IR -!\ or sis fraction IR PL IR P ; treated mice were alive on da> 5 
(P- (J.uu} ). while IK PJ, IR-A and I Vxamethasone treated mice demonstrated around 



70° o of surviving 
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Figure 59 shows that IR-A. IR-P and its fraction IR-Pl. IR-P3 have all platelets 
counts within normal range (100-300 x 10 9 ), while control, IR-P2 and 
Dexamethasone treated mice have platelets counts below normal range. 
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Fieure 62 



IR 



(fieure 6(1-62) slums that mice treated with IR A- 1R-P and its traction IRTM 
i>2. IR-F3 had relativeK lower level of ALT. I 1)111. ASA 1 en/ymes present in the 
plasma as compare to control and dexamethasone treated mice These enzymes are 
present in higher concentration in blood during shock due to organ damage, so 
these result are consistant with our surviving results (ligure r»8V 
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Figure 63 Our results show that mice treated with IR-A, IR-P and its fractions 
have moderate to normal level of WBC at t=48 hours then the control and 
dexamethasone treated mice, suggesting less inflammatory responses in IR treated 
mice. 
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Figure 04 shows inhibition of IFN-gamma production in Thl polarisation assay oi 
CD4- cells isolated from IR-P and rhCG in combination with IR-P3 treated NOD 
mice while moderate inhibition was found in Thl polarisation by rhCG and IR-P. 
alone This shows that in NOD mice treated with rhCG in combination with IR-P: 
give massive inhibition of Thl outgrowth. Which suggests that IR-P3 fraction 
needs rhCG for it maximal inhibition of Thl subsets. 
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Figure 65 

FOR MORE DETAILS, SEE DOCUMENT 
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Figure 66 
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Figure 67 shows that IR-P and its fractions promote IL-10 production of anti-CD3 

stimulated spleen cells from treated NOD mice as compare to PBS treated mice. 
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Figure OS shows thai IgG2a production is not inhibited by IR-P2 and rhCG in vivo 
treatment, while IR-P, IR-P1, IR-P3 and rhCG in combination with IR-P3 inhibit 
IgG2a production. 
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F.gure 70 F 'g ure 69 

Figure 69 and 70 shows that IR-P treatment is able to delay the inducti 
diabetes in both model, HD-STZ as well as MD-STZ. 
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Figure 71 



Figure 72 
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Figure 73 



II N.r,AMMi iMrnirrr. osmtcc ni OOUC 1 l-JN 



Figure 74 



1=3 

TNf 



TNf ''HA INH'.lCf 1- ICAM '. M . A - [") ■ ■" . CU4C f »^H[ 1 ION 



■( n-.:;amma induce-!' icak* : m <.uf 

f XPh f SIC'N 



I 




> igure : 



f-igure /6 



rSl ToT!. L^LlT i.IVJLh 2oi 



WO 99/59617 



55/69 



PCT/NL99/00313 




SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 



56/69 



PCT/NL99/00313 



Figure 8 1 



Before 
Tx 



during 
Tx 



end 
Tx 



Normal (X 
10e9 



Lymphocyt 
es 



0.59 



0.75 1.56 1.5-4.0 



T cell 


0.57 


0.72 


1.48 


0.9 


- 2.8 


CD4 


0.24 


0.26 


0.59 


0.5 


- 1.7 


rno 
* — ' i — > u 


r\ n * 


r\ as 
W.M- l 




r\ n 


- 0.8 


B-cell 


0.01 


0.01 


0.01 


0.1 


- 0.3 



Fiirurc (82a) 



'AEGENER'S s yndrome 

LPS STIMULATED P BMC 



1QD00 

aooc 

5 B0C-- 

O- 

^ 400C 

t, rone 




. TNr-ALPHA 



(82b) 



WEGENER'S SYNDROM E 
PM A/Ca STIMULATED PBMC 



- TOOL 



'J .-. OF . -iSiTS DURING !RrA r M 
a" I- N-GAM M A 



SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 



57/69 



PCT/NL99/00313 



Figure 83 





Before 


during 


end 


Normal (X 




Tx 


Tx 


Tx 


10e9 


Lymphocyt 


2.87 


2.06 


1.22 


1.5 - 4.0 


es 










Tcell 


2.35 


1.59 


1.02 


0.9 - 2.8 


CD4 


1.95 


1.26 


0.82 


0.5 - 1.7 


CD8 


0.49 


0.37 


0.18 


0.3 - 0.8 


B-cel! 


0.33 


0.19 


0.14 


0.1 - 0.3 



Polymyositis and Sclerodermy 



Polymyositis and Sderodermy 




! 70 



I ! 




c • 8 v i o i i :• 1 3 I 4 1 5 1 t i 1 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 



ASAT -- ■ ALAT i 



Fieure 84 



Figure 85 
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Figure 86 
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Figure 94 



SUBSTITUTE SHEET (RULE 26) 



WO 99/596 1" 



62/69 



PCT/NL99 00313 




Figure 96 



WO 99/59617 



64/69 



PCT/NL99/00313 




CT> 
<D 

LL 



C — ' 
■C CD 
ZJ-c- V 



SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 



65/69 



PCT7NL99/00313 




SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 



66/69 



PCT7NL99/00313 




SUBSTITUTE SHEET (RULE 26) 



WO 99/596 17 



67/69 



PCT/NL99/00313 




nvuj 



SUBSTITUTE SHEET (RULE 26) 



WO 99/59617 



PCT/NL99/00313 



68/69 



o 
o 
o 



o 

o 

o 



o< 

o 

CD 

O 
Q_ 

O 



CD 



< 

q: 



A 



CO 

< 

I 



CO 

CL 
i 



E 
c 

CO 

E 
c 

<£> 
O 



CL 



E 
c 



WO 99/5961 7 



69/69 



PCT/NL99/00313 




Figure 102 



SUBSTITUTE SHEET (RULE 26) 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



mm 
mm 



INTERNATIONAL APPLICA TION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification b : 
A61K 38/17, 38/24 



A3 



(11) International Publication Number: WO 99/59617 

(43) International Publication Date: 25 November 1999 (25.1 L99) 



(21) International Application Number: PCT NL99 (X)3 1 3 

(22) International Filing Date: 21) May 1999 (20.05.99) 



(30) Priority Data: 

98201695.8 
98202706.2 



20 May 1998 (20.05.98) LP 
12 August 1998 (12.08.98) LP 



(71) Applicant {for all designated States except US): ERASMUS 

I 'NIVERS1TEIT ROTTERDAM |NL/NLj; Dr. Molewater- 
plem 50. NE-3015 GE Rotterdam (NL). 

(72) Inventors; and 

.-*.<-, w * /a rvnlii'rinit' //>,k //v /,n/x>|. kTUAN. Nlkar Ahmeri 

( t?) Ill Vl'l lit *1 .vnjipi avu*s fc.* \jy j > ■ *- < ■- 

IN17NLJ; Greene Hilledijk 256-a2, NL 3074 AD Rotter- 
dam (NL). BENNER, Robben (NL/NLJ; Middeldijk 25, 
NL-2992 SH Barendrecht (NL). SAVELKOUL, Huberrus. 
Eranciscus, Josef |NL'NL]; istaelsdreef 32, NL- 3262 NA 
Oud-Beijerland (NL). 

(74) A^ent: OTTEV ANGERS, S., U.; Vereenigde Octrooibureaux, 
Nieuwe Paikhian 97. NL-2587 BN The Hague (NL). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, B A, B B, BG, 
BR. BY, CA, CH, CN, CD, CZ, DE, DK, EE, ES, EI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, ICR, KZ, EC, EK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SO, SI, 
SK. SE, TJ. TM, TR, TT, UA, UG, US, HZ, VN, YU, ZA, 
ZW, ARIPO patent (GH, GM, KE, ES, MW, SD, SE, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, El, EK, GB, GR, IE, IT, LU, MC, NL, PT, SH), OAPI 
patent (BE, BJ, CF, CG, CI, CM. GA. GN, GW, ME, MR, 
NE, SN, TD. TG). 



Published 

1 f 7; /i .Hffl r » 7 , 2 1 i 0 n a I i e a rc li rS p or t 

Before the expiration of the time limit for amending the claims 
and to be republished m the event of the receipt of amendments. 

(88) Date of publication of the international search report: 

13 January 2000(13.01.00) 



(54) Title: IMMl NOREGUEATOR 
(57) Abstract 

The invention relates to the field of immunology, more specifically to the field of immune-mediated disorders such as allergies, 
auto-immune disease, transplantation -related disease or inflammatory disease. The invention provides among others an immnnoregulator 
(FR). use of an fR in preparing a pharmaceutical composition for treating an immune- mediated disorder, a pharmaceutical composition and 
a method tor treating an immune-mediated disorder. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCI' on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spam 


FS 


Lesotho 


SI 


Slovenia 


AM 


A mi en i a 


FI 


Finland 


FT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


FC 


Luxembourg 


SN 


Senegal 


A Li 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BF 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Kaso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey- 


b<; 


Bulgaria 


Hi: 


Hungary 


Ml 


Mali 


TT 


Trinidad and Tobago 


B.| 


Ben mi 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IF 


Isra-I 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MVV 


Malawi 


US 


United States ot America 


CA 


Canada 


IT 


Italy 


MX 


Mex ico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NF 


Niger 


VN 


Viet Nam 


cg 


Congo 


KE 


Kenya 


NI 


Netherlands 


VI! 


Yugoslavia 


CH 


Switzerland 


KG 


Kyreyzstan 


NO 


Norway 


?.\\ 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


( ameroon 




Republic ot Korea 


PL 


Poland 






CN 


China 


KR 


Republic ot Korea 


PT 


Portugal 






CI 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


(Vech Republic 


LC 


Saint Lucia 


Rl 


Russian Federation 






1)F 


Germany 


LI 


Liechtenstein 


SI) 


Sudan 






l)K 


D'liniark 


LK 


Sri Lanka 


SF 


Sweden 






FF 


L.Monia 


LK 


1 ibcna 


S(. 


Singapore 







INTERNATIONAL SEARCH REPORT 



Interr lal Application No 

PCT/NL 99/00313 



A CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K38/17 A61K38/24 



According to international Patent Classification (IPO or to both national classification ana IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (Classification system loiowed Dy classification symbols; 

IPC 6 A61K 



Documentation searched other than minimum documentation to tne extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and where practical, searcn terms used) 



C. UUCUwitN ib tuNSiubhtu i O bt MtLt'VANT 



Category ' 



Clation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No 



LUNARDI- I SKANDAR ET AL: "Effects of a 
urinary factor from women in early 
pregnancy on HIV-l. SIV and associated 
<ii seases " 
IWTURE MEDICINE. 

vol. 4, no. 4. April 1998 (1998-04), pages 
428-434, XP002080995 
cited in the application 
the whol e document 



1-8. 
10-17, 

22. 

25-31 . 
40-42 




1 ijrther documents are listen in trie ontinuation ■:_■* i 



Sceciai categories of cited documents 

A" document defining the general state of tne an which is ncf 
considered to be of particular relevance 

F' earlier document but published on c aft^r the nfeTiationai 
'ihng date 

: vjum#»nt amicm ma^ throw doubts >'n pn^rrty (.vm::-! • * 
a men is citeo tr ^slabnsn the publication -I another 
ilation or other special reason ins specified > 




f a tent family members are listed in anno* 



ater document published after the international filing date 
or pnonty date and not in conflict with tne application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance, the claimed invention 
annot t>- "insio^rftd novel or cannot r<-> mrsiaered * c 
■waive an inventive step when tre ac :um*»nt is fa*- en ai<-~— 

document ni particular relevance, tne claimed invention 

-jnnn i-,. . >'^.'d«rod i nv v« a?" ■'v.-..nf. V w aM'" 1 • 



ZZ November \9^o 



29/ \ 1/1999 



INTERNATIONAL SEARCH REPORT 



C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



intern- a. Application No 

PCT/NL 99/00313 



Category 



Citation of document, wrth md.cation, where appropnate, of the relevant 



passages 



LANG ET AL: "Induction of apoptosis in 
Kaposi's sarcoma spindle cell cultures by 
the subunits of human chorionic 
gonadotropin" 
AIDS, 

vol . 11, 1997, pages 1333-1340 
XP002080996 

cited in the appl ication 

page 1333 

abstract 



Relevant to claim No 



1 



Form PCT/iSA/210 (continuation o) second sneel) (July 1992) 

W. ..v---" • 'A 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



ini itional application No 

PCT/NL 99/ 00313 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international Search Report has not been established in respect ol certain claims unoer Article 1 7(2)(a) tor the following reasons: 
Claims Nos ■ 

' ' because they relate to subject matter not required to be searched by this Authority, namely 

Remark: Although claims 31-35 are directed to a method of treatment 

of the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

2 | | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be earned out, specifically: 



3 j J C aims Nos.. 

becajse they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) ™ — — 

This InternationaiSearchinq Authority found multiple inventions m this international application, as follows 



1 ; As all reauirec additional searcn fees were timely paid bv the applicant, this international Search Report covers all 

L — ■ searcnabte clams 



2 ' 



^an^a^on^e^ ™ M ^ St?arChPd W,th ° Ul eftCr1 ' ust,K " n 9 an Additional tee. this Author. tv did not invite payment 



'"' ' n " v s, . ,m .V nv r *^ Jir ^ additional sear f . u-^ were timely paid bv th« applic ant, this intornatmnal Searcn Report 
' ■'^'s on| v »nosp naims t< ,r wivrh fees w mp pa-d specifically claims Nms ~ P 



nv UJirt y, ; K idit f r.nal seamh '*»s Aen> >:r m ,,,< raid bv t^e applicant . . ns .. t ?t„s mat.on ,i ^,.- v -i n^ r , 



Remark on Protest 



